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Guided Missiles... by Armstrong Whitwerth ~ 
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THREE NAVIGATORS 


Every member of the crew is well acquainted with instruments 
bearing the two famous names of Kelvin and Hughes. The 
navigator who has worked on British pressurised aircraft will have 
met the neat Kelvin Hughes periscopic sextant which is designed to 
eliminate the need for the astro-dome and astro compass. When 
he wishes to take a bearing, up goes the periscope to project three 
inches outside the fuselage. When he has finished, down it comes 
again to make a smooth external fuselage line—and no cabin 
pressure has been lost. A good navigator, plus Kelvin Hughes, 
unquestionably make a first-class team. 

We shall be pleased to provide you with further facts on the 
Periscopic Sextant or any other of our instruments in which you 
may be interested. 


KELVIN HUGHES 


HELPING THE WORLD TO FLY 


KELVIN & HUGHES (AVIATION) LTD., BARKINGSIDE & BASINGSTOKE 


Sole Sales Concesnonaires 
SMITHS AIRCRAFT INSTRUMENTS LIMITED 
CRICKLEWOOD, LONDON, N.W.2, ENGLAND * TELEPHONE: GLADSTONE 3333 ° TELEGRAMS: AIRSPEED, TELEX, LONDON 
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Godfrey pressurization 
and air conditioning equipment is 
fitted in the Ambassador, Britannia, 
Viscount and most British 
military aircraft. 
World-wide service is afforded through 
affiliated Companies overseas. 


SIR GEORGE GODFREY & PARTNERS LTD - HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 


OVERSEAS COMPANIES: MONTREAL, JOHANNESBURG & MELBOURNE 
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AUSTER A.O.R MK.9 


CONFINED AREA landings present no problem for the Mk. 9 


Designed by Austers for the British 
big flaps and powerful brakes 


Army, the A.O.P. Mk. 9 is in quantity 


pilot \ superb forward view, 
production. 


allow the smallest of fields to be selected as temporary air strips. 


AUSTER AIRCORAPT REARSBY,  LEICESTERSHIRE 


Out in front... 


Vokes aircraft filtration 


With over 30 years of experie.ce behind them in the design 


of all kinds of filters, Vokes are the acknowledged 
leaders in the world of scientific filtration. In the 
aircraft industry especially, Vokes have shown outstanding 
enterprise and have pioneered most of the modern 


innovations in airborne filtration. 


pioneers of 


AIR, FUEL, LUBRICATING and HYDRAULIC 
OU. FILTERS * CABIN PRESSURISATION scientific filtration 


FILTERS and SILENCERS ° TEST-BED FILTERS 
VOKES LIMITED - GUILDFORD - SURREY - ENGLAND ~: London Office: 123 Victoria Street, Westminster, S.W.1 


Vokes Australia Pty. Ltd. Sydney 


Vokes (Canede) Lid, Toronto 
REPRESENTED THROUGHOUT THE woRid 
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EVERYTHING IN SHEET METAL WORK 


FOR AIRCRAFT AND AUTOMOBILE 


CABINETS 
for RADAR RADIO 
and TELEVISION 


DYNAMO and 
MOTOR CASES 


COACH AND 
BUS BODIES 


Municipal 
and other 
ALL METAL 


Ay 


Ge 


Refrigeration 
COLD STORAGE 
HEATING 
DRYING 
Ai: Conditioning 
MINING 


Light Assemblies 


Components and 
STRUCTURES 


Vehicle Bodies 


TELEGRAMS 
BROMELPAR, SOUTHTOT 
LONDON 


161 WEST RD., TOTTENHAM 


GBrownd(ojid 


in 
SHEET METAL 


TELEPHONES 
TOTTENHAM 
2257, 2258 & 2259 


LONDON, N.17 


Up ordown 


Both the ‘Bristol’ Type 173 Twin Rotor Helicopter 
and the ‘Bristol’ Type 171 Sycamore Helicopter 
use LAYRUB as the main drive between engines 
and rotors. 

The Layrub Couplings use rubber trunnion 
blocks as the main driving elements. There are no 
metal-to-metal contacts; the drive being fully 
cushioned. No lubrication is required, therefore 
little maintenance. 

Layrub has been the means of solving man 
transmission problems, perhaps it can solve yours 

Other famous British Aircraft in which Layrub 
is used either as auxiliary or main drive include 
the ‘Bristol Brabazon,’ ‘Saunders-Roe Princess,” 
“Bristol Britannia,’ etc. 


A postcard will see full technical data on its 
way to you. 


LAYCOCK ENG. LTD., MILLHOUSES, SHEFFIELD 8 
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UNIVERSAL 


SERVICE 


For Air Forces and Commercial Operators this freight 
transport is the ideal vehicle for the future. 

As the “ Beverley” it carries troops and equipment such 
as armoured vehicles and guns, which can be dropped 
into action by parachute or landed on small advanced 
airfields. 

As the commercial “ Universal” it can carry 42 passen- 
gers, tractors, motor cars and other bulky loads up to 
22 tons in weight. 

The basic aircraft is readily convertible to either role. 
There is no need for concrete runways—the freighter 
operates equally well from grass, hard desert tracks or 
jungle airstrips. 

For Bulk transport problems consult 


Blackbur. 


Blackburn and General Aircraft Limited, Brough, E Yorks 
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Transport Managers 


Despatch Managers 


and Consignors 
L 


— to send 
anything anywhere, 
consult the 


ABC 


GOODS TRANSPORT 
GUIDE 


You will find this new and enlarged edition of the Goops Guipe 
an invaluable aid in your work. With its help you can speedily 
discover the nearest and quickest means of despatching loads of all 


sizes and kinds. 


“Smalls” or bulk, local or long distance, you will have the informa- 
tion required for moving your goods at your finger-tips, with this 


essential book. Jan.-June issue ready Now. 


Half-yearly issues: Jan.-June 1955 and July-Dec. 1955 


3s. 6d. each Free 


ORDER FORM 

To: Iliffe & Sons Ltd., Dorset House, Stamford St., ] 
London, S.E.1. 
| Please send me *Jan.-June 1955 and July-Dec 1955 | 
| issues of ABC Goods Transport Guide when published : 
] I enclose remittance for *7s/3s 6d 
*Delete where necessary if only one issue required 
Iw, 
Name 
| Address 
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Exectronic & Ravar Services 


We specialize in the manufacture of 


RADIO CONNECTORS 


Junction boxes, complete terminations, moulded 
connectors and inserts, aerial kits, wireless 
remote control units, insulator and 
similar assemblies, etc., etc 

Test gear available for testing 
up to 10,000 voits 


(GROUND AND 
AIRBORNE) 


As actual manufacturers 
our library records 69,000 different type 
connectors manufactured over |5 years 
for the original Ministry of Aircraft Production, 
M.O.S., Royal Navy, all main Aircraft 
constructors and various foreign governments 
Quick reference can be made to 

identify and satisfy your exact requirements 


ALD. ARB. LEME. Fully approved 
Enquiries ore invited for all the above. Nothing is too 
large or too small to receive our immediate attention. 


E.R.S. Ltd., Brookwood Rd, London, $.W.18 
Telephones and Telegrams: PUTney 3402/3 


_ There are no finer 


Springs by Riley 


ROBERT RILEY LTO., MILKSTONE 
NG WORKS, ROCHDALE 


SINCE 1821. 


Phone: Rochdele 2237 (5 lines) 
Grams: “Rilospring™’ Rochdale 
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Photographically 
Aviation relies on 


ILFORD 


In research and development, in design 

and production, photographic methods play a 
vital part—and in all these fields, the 

aircraft industry relies more and more on 
Ilford photographic materials. 

Ke The Ilford Technical Information Book is an indispensable work of 
reference for all engaged in industrial and scientific photography. It contains 


full techmcal data for all Uford senntised materials with useful mformation 


on exposure, processing and the various technical applications of photography 


Photographs | G 3. reproduced by courtery of Vichers- Armetrongs Lid. 
2. The Bristol Aeroplane Co., Lid. 4. “ The Aeroplane” 


ILFORD LIMITED ILFORD LONDON 
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FIXED FAST! 
HELD FAST! 


@ new HELLERMANN product 


for the electrical industry . . . 


The simplicity of 
fixing these terminals with the specially 
designed fitting tool results in great econo- 
mies in time and labour—and therefore in 
ultimate cost. The tremendous pressure 
achieved by the tool ensures that the 
crimped connection gives maximum surface 
area contact and conductivity. The gripping 
jaws cannot be released until full pressure 
has been applied. WIRE CRIMP terminals fit 
to conductor only. TWINGRIP terminals 
fit to conductor and insulation. Both are 
available in a large range of types and sizes 


For full details write to 


A wbndiary of 
Rowthort« Holdings Lid 


CRAWLEY, SUSSEX 
CRAWLEY 2000/1/2/3/4 


FLIGHT 4 FPesrvary 1955 


—NEWTON-DERBY-— 


AUTOMATIC 


VOLTAGE REGULATORS 


Also Makers of Rotary Transformers and Anode 

Converters, Wind and Engine Driven Aircraft 

Generators, High Frequency Alternators and 
High Tension D.C. Generators. 


ELECTRICAL PLANT SPECIALISTS 
NEWTON BROTHERS LIMITED 


HEAD OFFICE & WORKS ALFRETON ROAD, DERBY 
Tel.: DERBY 47676 (3 lines Grams : OYNAMO, DERBY 
London Office: IMPERIAL BUILDINGS, 56, KINGSWAY, W.C.2 


DEFINITELY 
pirrerenr 


The ‘Leytool” Automatic Hacksaw fe 
diflerent in dewgn different perform 
ance’ lt does hall the work for you ~ 
the return beng entively 
matic You can wee any of 
material unhindered by the conventional 
hacksaw frame Sewing out pers of 
floor boards, wall panels, etc. wmph 
city itself, There are no holding pens to 
become bent, and Miade breakages are 
simos: etominated 

Yo the “Leytoo!” Automate Hack 
sae definitely different | 


LETTOOL worKs ROAD LEYTON LOWOON £10 Leytonstone 5022-4 
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LEYTONSTONE & TOOL CO. LTD. 
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KNOWN THROUGHOUT = ap ps 
THE AIRCRAFT INDUS- 


TRIES OF THE WORLD laminated compressed wood 


PROVEN 


FOR 
MECHANICAL 
PRESS TOOLS 


@ One-fifth the weight of steel 


@ Low com 


Supplied as finished tools or in board 
form 


Illustration shows “Hy-du-lignum”™ Press Tool, 
Please write for illustrated brochure SL/8 to used on DH 600 Clearing, Treble Action Press 
for 20 gauge mild steel Petrol Tank Body 


Pressings. Interchangeable Punches and Ejec 

HORDERN-RICHMOND ‘ (SALES) LTD. tors with common dice and pressure plates to 
uw produce top and bottom body halves, 3 ft. long 

HEAD OFFICE: HY-DU-LIGNUM WORKS, HADDENHAM, BUCKS, ENGLAND “ 10 in, wide 8 in. deep. Photograph by 


NORTHERN OFFICE: BARTON ARCADE, DEANSGATE, MANCHESTER. courtesy of Morris Motors (Radiators) Limited. 
Telephone: AYLESBURY 1100-1102. Telegrams: WINSTIX, AYLESBURY 


RMET 


Regd. Trade Mark 


HIGH PRESSURE 
COUPLINGS & VALVES 


are used extensively in aeronautics for such purposes as 


AERO ENGINE TEST RIGS 
HYDRAULIC PROJECTS 
& TEST EQUIPMENT 


They withstand the highest industrial pressures, are simple to 
use, unaffected by vibration and remain pressure tight under 
all conditions. 


We shall be glad to send illustrated catalogue on request 


BRITISH ERMETO CORPORATION LTD., MAIDENHEAD, BERKS. 
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Where the GNAT LIGHT FIGHTER scores 


@ Production Similarly, on the basis of 


A simple structure reduces production HANDLING —the Gnat is designed for outstanding 
time. For instance, twenty-five Gnat air- 4 manoeuvrability, rapid climb and simplicity of control. 
frames can be built in the man-hours COST —twenty fully operational Gnats cost no more 
than six standard fighters. 

required for five standard fighter airframes. : SER VICING— ground-level accessibility and a minimum 
Large and costly mac hine-tools are unneces- ol equipment reduce servicing time by more than half and 
increase operational strength. 

FIRE POWER—for the same production man-hours 
and money, the Gnat wields far greater fire power than 
tooling for standard fighters. ; the standard fighter. 

MOBILIT Y—the Gnat can be transported more easily 
than the standard fighter by air freighter, ship or road 


vehicle. 


sary, and tooling tor production takes less 


than half the time required by production 


Both the Gnat and its low-power prototype, the Midge (pictured above), are private ventures by ; 


PIONEERS OF THE LIGHT JET FIGHTER 


FOLLAND AIRCRAFT LIMITED HAMBLE SOUTHAMPTON HANTS 
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MAURICE A. SMITH, D.F.C. 
and Bar 


ASSISTANT EDITOR 
H. F. KING, M.B.E. 


ART EDITOR 
JOHN YOXALL 


Editorial, Advertising and 
Publishing Offices 


DORSET HOUSE, 
STAMFORD STREET, 
LONDON, 5S.E.1. 


Telegrams, Flightpres, Sedist, London 
Telephone, Waterloo 3333 (60 lines) 


Branch Offices: 


COVENTRY 
8-10, Corporation Street 
Telegrams, Autocar, Coventry 


Telephone, Coventry 5210 


BIRMINGHAM, 2 

King Edward House, 

New Screet 

Telegrams, Autopress, Birmingham 
Telephone, Midland 7191 (7 lines) 


MANCHESTER, 3 

260, Deansgate 

Telegrams, lliffe, Manchester 

Telephone, Blackfriars 4412 (2 lines) 
Deansgate 3595 (2 lines) 
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26b, Renfield Screet 

Telegrams, !liffe, Glasgow 
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After the Storm 


HE anxiety and excitement arising from the great snowstorms in Northern Scotland 

have now died down, and the cost of the emergency measures is being examined by 

the Royal Navy and Air Force—and by local authorities, farmers and others. In all, 
231 sorties were flown by aircraft, including helicopters, of the two Services, in the course 
of their food-, fuel- and fodder-dropping activities and ambulance flights. 

There is no doubt that the Services are seen at their peace-time best when engaged on 
this kind of work; it is excellent experience for them, giving the local commanders the 
opportunity to demonstrate and exercise their capacities for organization and improviza- 
tion, and to all concerned with the flying a chance to show their skill, courage and 
enterprise in a really worthwhile cause. In the training exercises undertaken oe year, 
though they are sometimes admirably planned, it is difficult to avoid a feeling of artifi- 
ciality. At all times of peace, the armed Services need to battle against the debilitating 
effects of Service routine, the humdrum existence, often in remote places, and the 
infrequent opportunities for the display of individual enterprise. 

But these matters are a side-issue, and in this context a virtuous outcome seen in a 
necessary errand of mercy. Truly it is an ill wind that blows no man any good. 

A question which must often have come to mind is that of whether a permanent 
emergency air service could, or should, be established along lines somewhat similar to 
those of the Royal National Lifeboat Institution. This question does not, of course, 
imply a moment’s criticism of the rescue work undertaken by our Services and by 
U.S.A.F. units in this country. Their aid has been prompt and effective and it has 
resulted in the saving of many lives, often under hazardous circumstances. But perhaps 
this vital work should no longer depend only upon the availability and voluntary 
co-operation of Service units. 


The Versatile Helicopter 

It is the helicopter—which to an increasing extent has been demonstrating in past 
months its remarkable capabilities and versatility for rescue and other emergency work 
—that has altered the whole picture and opened up new possibilities. Only the Services, 
and more particularly the Navy, operate suitably equipped helicopters in some numbers, 
and therefore they are invariably called upon when help is needed. In other countries 
this is not necessarily always the case; for example, several police forces in America 
are now helicopter-equipped, and their machines can quickly be brought into use in 
emergency. 

There seems, in fact, to be a great deal to be said in favour of the establishment of a 
police branch equipped with helicopters, for they could undertake more quickly and 
efficiently than any other vehicle a whole variety of special duties. Normally these 
aircraft would be most useful for traffic and communications work—and, in fact, for 
most of the other duties for which the police at present use road vehicles. But, in 
addition, one or more helicopters would be quickly available in emergency almost 
anywhere in the country. It seems probable that in any case a police force worthy of 
the label of “modern” will need a helicopter fleet within the next few years in addition 
to its cars, motor cycles and patrol boats. Thus, attractions of such a scheme would 
be the employment of the machines—and the pilots—in two most important rdles 
involving the minimum amount of idle time (compare lifeboats) and the sharing of the 
expense and responsibility throughout the community. 

Finally, we may revert to the plight of the villagers and crofters of Caithness and 
Sutherland. Thanks to the B.B.C., it was possible to advise those in difficulty that help 
would come from the air, and to instruct them to lay out an initial letter in the snow to 
indicate their needs: D for doctor, F for food, and so on. Surely such signs should now 
be the subject of international agreement and world-wide recognition as, for example, 
is the S O S signal. It would assist everyone to use to the best advantage that generous 
good-neighbourly aid so freely forthcoming (and often by air) from most countries; 
help of this kind provides one of the few bright spots in the grief and misery surrounding 
such disasters as the Greek Island earthquakes and the floods of Holland. 
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FROM ALL 


Air Power Over the Formosan Sea 


HE intensification of hostilities and diplomatic exchanges over 

the question of Formosa has been accompanied by considerable 
redisposition of air forces. Last week, the 33,100-ton carriers 
Essex, Kearsarge, and Yorktown sailed from America, and reports 
had it that they were bound for the U.S. 7th Fleet in the Formosan 
Strait. Each can accommodate 100 aircraft—their present com- 
plement being composed in the main of Panthers and Furies 
At the same tume the U.S.A.F. moved a squadron each of F-86s 
und B-26s from Japan to Korea and a squadron of F-84s from 
Japan to Okinawa. The 18th Fighter Bomber Wing of the 5th 
U.S.A.F., with four squadrons of F-86s, also arrived in Formosa 
and last week was reported to be making patrol flights up to 
#0 mules from the Chinese mainland 

Meanwhile, the first contingent of 75 Sabres for the Chinese 
Nationalist Air Force reached Formosa early last week, the inten 
eventual constitution of four Nationalist Sabre 
wings. They already have light bombers, probably B-26s, and 
a number of F-84Gis and F-47 Thunderbolts (fewer than 500 in 
all), and these have carried out a number of concentrated attacks 
on Chinese Communist positions on the mainland and on the 
newly captured island of Yi Kiang Shan 

The Communists are reported to have concentrated two air 
force divisions in the provinces of Fukien and Chekiang together 
with their Sth Airborne Division. In intensive attacks on 
Nationalist positions, a number of Russian-built aircraft types 
have been reported in action, but many of them are evidently 
wrongly identified. Although numbers of Mig-15s are available, 
most reports suggest that the majority of Communist aircraft 
involved are piston-engined, and include Russian-built single-seat 
11-10 ground-attack aircraft and Tu-2 bombers. The 
B-29 copies), but none of 


tion being the 


fighters 
Communists have a number of Tu-4s 
these have yet been reported in action. Some of their 11-28 twin- 
jet light bombers may, however, have been used. The main reason 
for the apparent obsolescence of the aircraft so far employed by 
the Communists seems to be a lack of developed airfields, but 
Nationalist sources have reported that airfield extension work is 
in hand at a number of Communist bases near the mainland coast 


The New Warfare 


SOME of the most up-to-date weapons in America’s armoury 
7 have lately been discussed by official and “authoritative” 
spokesmen. General Twining, America’s Chief of Air Staff, has 
said, for example, that his department is planning an inter-conti- 
nental bomber, driven by nuclear power, which would make the 
U.S.A. independent of overseas air bases. Priority has been given 
to this project, but the General admitted that many difficult engi- 
neering problems were involved. Nevertheless, he believed that 
the advances made to date have provided the basic knowledge 
from which practical applications can be projected. The Hughes 
Falcon air-to-air guided rocket, he said, would soon be operational 
und would be carried by all-weather fighter aircraft 

The Soviet strategic air command, General Twining added, 
consisted of some 1,200 Tu-4 medium bombers, similar to the 
B-29 Superfortress; but he did not think that these could make a 
round-trip strike at the U.S.A. without refuelling. He believed 
that soon the U.S.A. would have achieved a fully efficient early 
warning system in relation to any likely area of attack, and also 
“an increased kill capability in a combat zone of increasing depth.” 
In its efforts to establish jet-aircraft bases in the United States, 
he said, the U.S.A.F. was encountering “vicious” local opposition 

Unnamed authorities have disclosed in Washington that inter- 
continental guided missiles with atomic warheads will fly at speeds 
up to 9,000 m.p.h. and hit within a target 
area radius of about ten miles after a 5,000 
mile flight. One official stated, “We are today 
at a pay-off stage in the state of development 
that far exceeds 


of the air (guided missiles 

anything anybody known to me has yet 
done.” Warning that there was no absolute 
superiority over Russia, he said that the 


United States nevertheless aimed at staying 
one jump al.ead in both offensive and defen 
sive weapons 

The Nike anti-aircraft missile of the U.S 


FIRST FROM THE LINE: the first production 

Beverley made its initial flight (30 min in the 

hands of “Tim” Wood) trom the Blackburn and 

General Aircraft airfield at Brough lost Setur 

day. An article on Beverley progress appears 
on poges 145.148 of this issue 


QUARTERS 


Army could attack aircraft having all the speed, altitude and 
manceuvrability that (said another authoritative spokesman) “we 


have any reason to expect to encounter.” Nikes are being em- 
placed around U.S. major cities and, using the ring round the 
capital as an example, a bomber would not be able to drop an 
atomic bomb on Washington without coming within Nike range 
This did not mean that no bomber could get through and drop its 
weapon. When the Russians would have an air-to-ground missile 
that a bomber could launch at Washington from outside Nike 
range was not known, but the Bomarc air defence missile was 
“designed to reach out for great distances and track down 
bombers.” 


The Swift Situation 


NOTWITHSTANDING reports that the Supermarine Swift 
has been finally turned down as unsuitable for high-altitude 
fighting, and that contracts for Swift F.4s will probably be 
curtailed by the Ministry of Supply, the Ministry stated on 
January 28th that evaluation of the various marks of Swift is now 
being completed, and that results should be available in about 
a fortnight’s time. It has been unofficially suggested that Swifts 
might be used in modified form for ground attack or recon- 
naissance. 


Commons Questions 


FOPIC that was the subject of a special article in Flight on 
January 21st was raised in the Commons on January 25th, 

when Mr. Geoffrey de Freitas (Lab., Lincoln) asked the Prime 
Minister to make a statement on the arrangements which would in 
future operate between the Air Ministry and the Ministry of 
Supply and the Ministry of Supply and the aircraft industry in 
connection with the development and production of aircraft 

Replying, Sir Winston Churchill said that relationships between 
the Ministries concerned, and between the Ministry of Supply 
and the aircraft industry, were only one part of a much wider and 
more complex problem. He had already stated that these matters 
were very suitable for further discussion in the forthcoming 
debates on defence and on the Estimates 

Mr. Woodrow Wyatt (Lab., Aston, Birmingham) asked if the 
Prime Minister was aware that there was great anxicty in the 
country at the “terrible failure” of the Government to provide 
modern operational aircraft after 34 years, and whether they had 
not been trying to make too many types at once. He thought there 
was an urgent case for the Government cither to create a new 
ministry, as the Prime Minister had already suggested, or to 
reform the Ministry of Supply. 


Australian Air Minister Here 


A SUBSTANTIAL order for British transport aircraft is likely 
to result from the visit of Australia’s Minister for Air and 
Civil Aviation, Mr. A. G. Townley, who arrived in London last 
week to attend the Prime Minister's conference with Mr. Menzies 
At a Press conference on January 25th, Mr. Townley indicated 
that the R.A.A.F. was seeking a replacement for its DC-3s, and 
that “some dozens” of aircraft would be bought if a suitable type 
could be found 

As the head of a combined Ministry, Mr. Townley is responsible 
for both military and civil aviation affairs. After the conference 
he intends to visit as many British aircraft factories as possible 
before leaving for the United States at the end of February. The 


Britannia, Beverley, Herald, Gnat and P.! were named as being 
among types which he ho 
In reply to a question, 


d to study at first hand 
r. Townley said that at present there 
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was no question of Australia’s producing one of the three British 
V-bomber types. In the light bomber réle, the Canberra was 
performing well, and the R.A.A.F.’s maritime-reconnaissance 
requirements were being met by the Neptune. Avon-Sabre pro- 
duction was “coming along nicely,” and the first squadrons had 
taken delivery of these very potent fighters. This marriage of 
North American airframe and Rolls-Royce turbojet, Mr. Townley 
said, was originally envisaged by Sir Thomas White, the Australian 
High Commissioner in London 

Mr. Townley’s reputation as an able and popular administrator 
is supported by the fact that he reached Ministerial rank only 
two years after he entered politics (in 1949, as Liberal member 
for Denison, Tasmania). During the war he served with the Royal 
Australian Navy in Europe, Singapore and the S.W. Pacific, and 
he still has the rank of licutenant-commander in the R.A.N.R 
Aged 47, Mr. Townley holds a private pilot's licence and has over 
1,000 hr to his credit 


The Flying Furnace 


HIS is the name now gaining currency for the Leduc ramjet 

aircraft, the O.22 model of which will fly next autumn. M 
Leduc has justly claimed, “There are no planes like this one 
anywhere in the world,” adding, “In England it is individuals 
who have given the lead in plane turbines, and although it 1s now 
in the hands of large concerns, it was individuals who enabled 
Britain to be ahead of Russia and the United States.” The present 
Leduc 0.21, said its designer, climbs at over 26,000ft/min at 
%,000ft. The O.22 will have a thrust of 60 metric tons for a weight 
of betweer six and seven metric tons, and will be able to remain 
supersonic even in 180-deg turns at 3g. Two are being built. 


1.A.S. Honours 


S already briefly announced, Sir Richard Southwell, M.A., 
LL.D., D.Sc., F.R.S., M.1.M.E., F.R.Ae.S., F.1.Ae.S., has 
been elected an Honorary Fellow of the Institute of the Aero- 
nautical Sciences. After service in the Army, R.N.V.R. and R.A.F 
in 1914-18, he was successively superintendent of the acro- 
dynamics department of the N.P.L. (1920-25), lecturer in mathe 
matics, Trinity College, Cambridge (1925-29), and Professor of 
Engineering Science, Brasenose College, Oxford (1929-42). During 
the Second World War he was a member of the Scientific Advisory 
Council, M.o.S., and subsequently a member of a number of 
important committees and organizations concerned with education 
Also elected an Honorary Fellow is Maj. Lester D. Gardner, 
who was a founder of the L.A.S. in 1932 and was at its head until 
he retired in 1946. He did a great deal of pioneer work in the 
organization of world air transport and in 1926 he flew 26,000 miles 
without a forced landing, a remarkable achievement at that 
period—in studying development of European airlines 

An Englishman, Dr. W. P. Jones, superintendent of the aero 
dynamics division of the National Physical Laboratory, is among 
the six Fellows elected by the Institute. The others are: Mr 
Robert T. Jones, of Ames Aeronautical Laboratory; Brig. Gen 
Benjamin S. Kelsey of the U.S.A.F. Research and Development 
Office; Mr. Richard V. Rhode, assistant director for aircraft 
construction research, N.A.C.A.; Mr. Edgar Schmued of North 
rop Aircraft; and Admiral John H. Towers, U.S.N. (Ret.), presi 
dent of the Flight Safety Foundation, New York City. 

The majority of those thus honoured were guests at the 
Institute’s honours night dinner in New York on January 24th 
Here, too, the Silvanus Albert Reed award for 1954 was given 
to Dr. C. B. Millikan “for his contributions to fluid mechanics, 
airplane aerodynamics, and wind tunnel technology, and for 
research leadership and guidance in the aeronautical sciences.” 
Dr. Millikan is director of the Guggenheim Aeronautical Labora- 
tory at California Institute of Technology 


Kaman’s ‘‘Rotochute’’ 


HE U.S. Marine Corps is rightly famous for its advanced 

techniques of beach-head assault, and the latest development 
in this direction is the Kaman Rotochute, intended for the air- 
supply of beach-heads and other confirmed combat areas. The 
Rotochute will permit the dropping of equipment and supplies 
from lower altitudes, higher speeds, and with greater accuracy 
than is possible with a parachute, and the aircraft engaged will be 
enabled to keep below the field of fire of large-calibre A.A. guns. 

The device consists of two rotor blades, attached to one end of 
a standard M.2 supply container, of the type now being used by 
the Marines for parachute dropping. The blades fold back 90 deg 
and telescope to one-half their normal length, permitting the con- 
tainer and the Rotochute attachment to be stowed on an external 


FOR LETTING DOWN LIGHTLY: The large Rotochute (see news-item 
above) is shown attached to a standard M.2 air-drop container, and 
with its blades in the unfolded position. The smoller chutes, seen with 
blodes closed, were used in development tests. In each type, bomb- 
like vanes assist stability before the rotor blades open 


MR. ATHOL TOWNLEY 
(left), Australian Minister 
for Air and Civil Aviation, 
who arrived in London last 
week in company with Mr 
Menzies. He is here seen 
chatting with Sir Thomas 
White, Australian High 
Commissioner, himself a 
former Air Minister 


bomb-carrier. The complete assembly is released in the same 
manner as a bomb, and once it is free of the aircraft the telescoped 
rotor blades begin spinning automatically and swing downward 
through 90 deg. Centrifugal force then extends them to their full 
length, and the container comes to earth at a slow rate. Further 
development will be directed towards perfecting an automatic 
device, extending from the nose of the container, which, upon 
contact with the ground, will increase the pitch of the blades 
thus slowing the rate of descent even more (compare “collective 
pitch lever up” in a helicopter autorotative descent 

Over the past several months Kaman has made about 700 
Rotochute drops, the first, with a one-sixth scale model, from a 
Piper Cruiser; then with a one-third scale model, from a Stearman 
and from a Grumman F7F Tigercat twin-engined fighter, Current 
tests are being made with an actual container, fully loaded, and 
dropped from the Tigercat 

This new American development recalls the numerous experi 
ments made during the war years by Mr. Raoul Hafner, the M.1 
Company, and others. Vane attachments were used not only for 
the dropping of stores but were actually applied to a jeep, towed 
behind a Whitley. Ultimately it was intended to drop a Valentine 
tank by this means 


Sapphire’s New Facet 


PILOTED by Lt-Cdr. William J]. Manby, a North American 
FJ-3 Fury fighter of the U.S. Navy has climbed to 10,000ft in 


73.2 sec rhe FJ-3 is a deck-landing development of the F-86 
Sabre, powered with a Wright J65 licence-built Armstrong Sidde 
ley Sapphire.) There is no indication of whether the aircraft was 


standard or if the time was measured from “wheels rolling.” 
This performance recalls the August 1951 achievement of the 
Sapphire-Meteor which, piloted by F/L. R. B. Prickett, climbed 
from a standing start to 9,843ft in 76 sec, 19,686ft in 110 sec, 
29,529ft in 145 sec, and 39,372ft in 187 sec The average rate of 
climb from 10,000ft to 40,000ft was thus roughly 16,000ft/min 
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First Experiments in Control and Stability: Future Possibilities 


opposite reaction, and this is a postulate that lies behind 

every form of heavier-than-air flight. In the fixed-wing 
aeroplane, the action of deflecting a relative airflow in a 
downward direction results in a pressure distribution over the 
wing sufficient to sustain the aircraft. In a helicopter the 
same condition applies, although in this case the wing, or 
rotor blade, can move relative to the air even when the air- 
craft as a whole is stationary. The same can be said of most 
types of convertiplane. 

Jet lift, om the other hand, does not involve any deflection of 
the surrounding atmosphere per se and, therefore, is completely 
independent of acrofoils, control surfaces and forward speed 
What it amounts to is that, if a vehicle—in fact, any sort of rigid 
structure-—is given an up-thrust slightly greater than its weight, 
then it can be made into a flying machine. Thus, neglecting the 
added weight of the lifting motors, 7,000 downward-pointing 
Rolls-Royce Avons could fly H.M.S. Eagle 

Rolls-Royce-—and, in particular, Dr. A. A. Griffith, their chief 
research engineer—have for long appreciated this principle, and 
have sought means whereby it might actually be applied to 
practicable flying machines. One of the first, and certainly the 
most grotesque, of the tangible results of this work is the vehicle 
colloquially known as the Rolls-Royce Flying Bedstead, and more 
accurately styled a controllable flying thrust-measuring rig 

This apparatus consists largely of a pair of conventional turbo 
yets—Nenes were used, owing to ready availability and, to a high 
degree, suitability—mounted horizontally and opposing each 
other to produce the thrust at a convenient position and to cancel 
out gyroscopic torque. The jet from each Nene is turned through 
90 deg to issue from downward-facing propelling nozzles (Nenes 
are not normally equipped to operate in the vertical position. A 
“vertical” Avon is now being developed.) Actually, there appear 
to be three nozzles; possibly one engine “fires” through the larger 
central hole while the other jet is bifurcated to exhaust on either 
Then, if either engine were to fail, no out-of-balance force 


A CCORDING to Newton, every action has an equal and 


sick 
would be created 

The basic structure of the contraption could hardly be more 
simple, and it is doubtful if there is much “airframe” that cannot 
be seen in the photograph. Welded tube is prevalent, and the 
device is supported on the ground upon four long shock-absorb 
ing legs carrying small castoring wheels. A fuel tank can be 
seen beneath each engine, and the pilot's seat is perched above the 
centre of the machine, facing one of the engines 

The whole device is inherently unstable for, although the 
resultant thrust acts directly through the c.g., the latter lies above 
the “centre of buoyancy” (to use a nautical term), so that the bed- 
stead has a natural tendency to topple ever. This lack of stability 
has been overcome by a comparatively simple, and very effective, 
control system developed largely by the R.A.E. at Farnborough 

A collector pipe can be seen around the diffuser case of each 


engine. This bleeds off compressed air, which can be passed 


along braced horizontal pipes leading outwards from each side 
of the machine (to the front and rear, left and right) to exhaust from 
a downward-pointing nozzle. In perfectly level flight all four 
nozzles are shut off by valves. If the bedstead were to begin a 
“topple” to the left, an automatic control system, obviously based 
on a vertical-gyro reference, would open the valve leading to the 
left-hand stabilizing nozzle and the thrust of the jet of compressed 
air would then right the aircraft. In normal flight, all four valves 
are continuously being individually opened and closed to main- 
tain the machine on an even keel 

The stabilizing jets are also under the control of the pilot. If 
he wishes the bedstead to move forward, he has only to move 
his control column forward in the normal manner. This causes 
the rear pitch-jet to open and so tilt the whole machine forward, 
i.c. the nose (denoted by the small horizon index carried on the 
front air-pipe) drops below the horizon. The resultant horizontal 
thrust component then produces a slight acceleration in a for- 
ward direction, in exactly the same way that a conventional heli- 
copter starts to move over the ground—nose-down. 

To stop the machine, the column is pulled back, so opening 
the front jet, raising the nose and causing the Nene-thrust to have 
a horizontal component in the opposite direction. The bedstead 
can also be flown sideways or backwards; furthermore, the fore- 
and-aft stabilizing jets are fitted with swivelling nozzles so that, 
by applying a pressure on either rudder pedal, the machine can 
be yawed about a vertical axis. 

The control and stabilizing system works very well indeed. 
The pilots who have flown the machine praise its handling and 
steadiness, and have found no difficulty in “converting” to it. 
The controls act in the normal sense, and rather resemble those of 
a helicopter in their effect. 

The present Rolls-Royce bedstead weighs about 8,000 Ib (and, 
presumably, can call upon some 10,000 Ib thrust). It is not 
intended to fly fast or high, and consequently manages without 
many of the refinements needed on conventional aircraft. It 
has, however, flown in a 15-knot wind, and has also developed 
forward speeds of the order of 20 knots. All the flying to date 
has been done at the Rolls-Royce airfield at Hucknall, Notts, by 
Capt. R. T. Shepherd, A. J. Heyworth and H. N. D. Bailey. About 
15 free flights have been made, cach of about cight minutes’ dura- 
tion. The endurance is about 9} minutes. 

The bedstead may be started up by the ground crew in the 
normal manner, and the Nenes can be idled with their jets 
beating down upon the concrete apron. In order to avoid the 
turbulent efflux the pilot enters by means of a stairway reminis- 
cent of those used on large airliners. He is then strapped in and 
all the servicing equipment surrounding the vehicle is cleared 
away. 

Ihe Nenes are next opened up until, at something very near 
to full thrust, the contrivance leaves the ground. Climb appears 
to be quite rapid, although flying has generally been restricted to 
heights below about 30ft. Handling is positive, and the control 
system makes it possible for the pilot to be completely relaxed 


Some possible future types of high-speed aircraft employing vertical jet lift. In each case the characteristics of the wing would virtually preclude 


operation from any normal present-day airfield. The projects are discussed in the text opposite 


144 
A | = 
>—_. ( — 
Weis 
0) | 


4 February 1955 


The machine certainly appears to be entirely dependent upon 
engine thrust—as in fact it is—but failure of cither engine has 
no effect upon the other, and the compressed-air control jets 
are also capable of being supplied from one engine alone. If 
one engine were to fail, therefore, the machine would descend, 
but control would not be lost. Finally, to descend and alight the 
pilot gradually reduces thrust until this is just less than the 
weight, and thus allows the machine to sink gently on to its 
wheels. The engines can then be cut. 

It should be stressed that the bedstead is not really a flying 
machine at all; more correctly, it should be thought of as a test 
bed which can rise from the ground. Rolls-Royce are, however, 
looking very far ahead, and it can be said that later vertical-lifting 
experimental craft are already being built. The remainder of 
the account describes how vertical lift might be applied in future 
aircraft. 


Jet-lift Possibilities 


The installation of vertical lifting jets makes possible the pro- 
vision of a lifting thrust greater than the weight, irrespective of 
forward speed. Thus, a future aircraft could be made to rise 
vertically, while remaining in the horizontal position. Once 
well clear of the ground, it could be allowed to accelerate for- 
ward until the speed was sufficient for the wing to bear the 
weight of the aircraft. This would permit the employment of a 
wing with an area much smaller than would otherwise be 
possible; the acrofoil section could also be tailored solely to the 
requirements of high-speed flight, no compromises being made 
to improve the behaviour of the wing at low airspeeds. These 
changes would greatly increase the stalling speed of the wing 
(a matter of littl consequence) and thus would also greatly 
increase the maximum speed. 

It should be noted that a wing stalls at an angle of attack 
which, for a given wing loading and atmospheric condition, is 
constant. Thus, the wing of a vertical-lift aircraft could be 
allowed to stall completely at low speeds with the lifting jets 
working, but would become unstalled as soon as the angle of 
attack came within the forward-flight range. 

Aircraft of the future might have the following characteristics 
(in the drawings A and D might be transports, B a manned 
bomber and C a pilotless bomber). The wings of each of the 
projects illustrated is seen to be small in comparison with those 
of present manned aircraft. The wing loading at take-off might 
be set at, say, 300 Ib/sq ft. Each machine has a battery of lifting 
jets in the rear fuselage and another set mounted forward. Main 
propulsive engines—turbojets in the aircraft shown—are carried 
either on the wings or the tail, or wherever is convenient. 

It may be noted that a distinction is drawn between lifting 
jets and propulsive jets. In fact, both jobs could possibly be 
done by the same units; certainly some aircraft designed for 
Mach numbers in excess of two will need propulsive thrust 
exceeding the all-up weight. The main engines could be used 
for vertical lift by so mounting them—in pods, or at the tips 
of the wings—that they could be tilted upwards at take-off or at 
landing. The disadvantages, however, almost certainly outweigh 
the advantages. 

The unanswerable shortcoming of such an arrangement is the 
danger of losing an engine. The engine-out case of a vertical- 
lift machine supported by (for example) two large engines on 
one wing-tip and one engine on the other could scarcely be worse. 
Other drawbacks are the difficulty of putting the main propulsive 
engines in the right place for providing vertical lift without very 
great changes in trim, and the obvious mechanical difficulties 
involved. 

A much better arrangement, in spite of the fact that it wastes 
a lot of valuable space and adds to the dead weight, is to fit 
banks of special lifting jets. A large number of these engines 
would be used, each with its own fuel system (probably dupli- 
cated) and accessories, so that failure of one or two would not 
create an emergency. Typical numbers might be 20 jets at the 
rear and a dozen at the front. 

The lifting motors could be rockets, since they would be needed 
for short periods only. Current Rolls-Royce thinking, however, 
presupposes the use of turbojets of a special form. Owing to the 
fact that they would be “one-purpose, one-condition” units only 
—they would operate at full power, for a short period, and at 
low altitude—these low-compression lifting motors could be made 
very light. Their fuel, accessory and control systems could be 
extremely simple, thus effecting, on this score alone, a saving of 
perhaps 30 per cent in comparison with an orthodox installation; 
an even higher percentage of cost might be saved, and the struc- 
ture could also be radically simplified. Such a motor would, in 
fact, be “a distant cousin” to the Rolls-Royce Soar (7:1 approxi- 
mate power-to-weight-ratio) and should handsomely beat even 
that startling unit on specific performance. 

We calculated that a lifting turbojet for a total life of about 
100 hours might have a thrust of 5,000 Ib for a weight of 600 Ib, 
and achieve a specific consumption of 1.5 Ib/hr/Ib (the latter 
figure is high, but of little importance for such short duration). 


135 


The Rolls-Royce bed- 
stead thrust-rig roaring 
away at Hucknall in the 
hands of Capt. R. T 
Shepherd. This photo 
graph was taken some 
months ago—on the 
same occasion as the 
film recently released 
for general showing 


Thirty of these could 
easily lift a  100- 
passenger airlwer 
designed to V.T.O 
requirements. The 
weight of these 30 
lifting motors would 
be less than that 
saved in the wing and 
undercarriage by de- 
signing for vertical 
take-off and landing 

Assuming a trans- 
designed for 
Aach 1.5, a possible 
machine of 1970 
(sooner for a military 
counterpart might 
have a 70-deg delta 
wing with a span of 


about 80ft and an 
area of about 1,000 
sq ft. The all-up 


weight could be set at 300,000 Ib, and the forward power might 
be four turbojets, each giving some 30,000 Ib thrust at sea level 
Such a machine could have 45 to 50 lifting jets of about 10,000 
Ib thrust each (weighing a total of about 50,000 Ib), rather more 
than half of these units being mounted at the rear. Some of the jets 
would —~ be arranged to tilt to provide stability at low 
airspeeds. The lift-jet bays would have simple fuselage-roof 
intakes which, like the outlets, would be covered by doors during 
forward flight 

For take-off, all engines would be started, but the propulsive 
units would be allowed to idle. Opening up the lifting jets 
would raise the machine off the ground vertically. The apron itself 
would, of course, become very hot during take-off, and dehydrated 
concrete would need to be employed (normal concrete contains 
moisture, which would boil a cause cracking) 

Vertical-jet lift is seen by Rolls-Royce up to limits of 300ft 
in height and about 200 knots in speed. At a safe height the 
main propulsion would start to be brought into play (the machine 
still being supported by the lifting jets) and forward speed built 
up. At perhaps 150 knots an automatic system could begin to 
cut out the lifting jets until eventually the whole weight was 
being borne by the wing. Then the lift-jet doors could all be 
closed for the climb (to perhaps 60,000ft, or according to range) 
and cruise at Mach 1.5 

After a conventional let-down with weight now very much 
reduced, some, or all, of the lifting jets would once again be 
brought into play. The final hundred feet of descent would 
probably be almost vertical 

The type of aircraft touched upon here may appear to be com 
plicated and expensive, but it represents one reasonable solution 
to the problem of supersonic flight for large aircraft. To take 
just one aspect of this overall problem, it is doubtful if this 
country could manufacture the wing for an orthodox-lift machine 
designed to carry 100 passengers at Mach 1.5; the type of con 
struction required would be outside our present capabilities 
With jet lift, however, the wing could be much smaller and 
much simpler, and could probably be made by the industry 
today 

The jet-lift aircraft would not require a long runway; on the 
other hand, it would scarcely be able to operate from a city 
centre. Jet lift is in no way competitive with the helicopter, nor 
is it as efficient as a rotor for producing lift at low translational 
speeds. Both, however, are likely to present a noise problem 

Thus, from the somewhat primitive but nevertheless portentous 
beginning described on the opposite page, there may spring a new 
family of high-speed aircraft. At least one authority has stated 
that the practical demonstration of jet lift marks as important 
a step forward as did the first flight of the aircraft gas turbine 
Rolls-Royce have stressed that they are not aircraft manufacturers, 
even though they have now produced for the first time a complete 
flying machine. The next V.T.O. experiment with which this 
great company will be associated is likely to be the first flight of 
the American Ryan prototype, for which Avons—probably 4 pair 
—are to be used. 
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These ore the first photo 
graphs to be released 
showing the Bristol Olym 
pus 10] two-spool turbojet, 
now cleared for service at 
11,000 ib thrust. On the 
left is shown the final 
assembly stage, with the 
engine mounted on a 
hydroulic ram table. This 
engine has its final tail 
pipe section fitted 


LTHOUGH it has only rarely captured the headlines, the 
A Bristol Olympus turbojet has been making steady bebind- 
the-scenes progress, and is now emerging as one of the 
most powerful and efficient-—possibly the most powerful and 
efhaent —engines of its class in the world 
When the Olympus was first described in Flight (July 2nd, 
1952, the Bristol Aeroplane Company's Engine Division gave the 
maximum static thrust as 9,750 Ib. Various engines of the generic 
BOL 1 family have since been run at higher powers, and develop- 
ment of this series of Olympus has now culminated in an entirely 
successful 150-hr type test at a rated maximum thrust of 11,000 ib 
Phe test schedule included five hours at take-off power (11,000 Ib), 
87) hours at cruise conditions, ten hours alternating between 


DE HAVILLA 


HE excellent news that the de Havilland Super Sprite rocket 
passed its Ministry of Supply type-approval tests 
emanates from D.H."s engineering division H.Q. at Stag Lane 
The Super Sprite is thus the first British rocket motor to be 
cleared for quantity production and general service, and the 
makers recall with justifiable pride that their Goblin was the 
first turbojet to obtain similar approval (in January-February 
1945 

The Super Sprite employs hydrogen peroxide in conjunction 
with a fixed metal catalyst, and its thrust is aumented by the 
combustion of kerosine or gasoline Total impulse is 120,000 
ib-sec and maximum thrust 4,200 Ib for a duration of 40 sec. Dry 
weight is 620 Ib. Primarily intended for assisting the take-off of 
jet bombers and other heavy aircraft, the unit can be employed 
as a fixed installation or jettisoned by parachute after take-off 


has 


PUS PROGRESS 


ground idling and take-off, and a short period of over-speed 
running at a thrust considerably greater than the rated maximum. 
Throughout type-test runs of this kind the only maintenance 
permutted is periodical checking of the fuel and oil filters 

The actual engine concerned was the Olympus 101, or 
BO1.1/2C. This version has now been officially cleared for service 
at the 11,000 lb rating, and is thus the most powerful turbojet 
ready for service. There are, of course, larger and more powerful 
turbojets, but none of these is yet developed to the point at which 
it is available for use. 

The only announced application of the Olympus is the Avro 
Vulcan B.1 medium bomber, and it is known that production 
Vulcans are now on the line at Chadderton. There seems to be 
no reason to doubt that the Olympus i101 is, in fact, the Vulcan 
engine. Reference to the photographs shows it to be a full 
engine-change unit, complete with engine and airframe acces- 
sories, control units, filters, air ducts and firewalls 

No details may yet be given of the later families of Olympus 
which are now under development, but it was announced last 
December that the BOL6—described as “the latest and most 
advanced mark of the Olympus”—was running on test. No 
doubt when performance figures for this engine are released 
it will be seen to mark a significant advance over its pre- 
decessors. Incidentally there is, as yet, no mention of an 
Olympus with an afterburner 

Other noteworthy developments by Bristol's Engine Division 
during 1954 were: unrestricted clearance of the Proteus for 
commercial passenger transport; development contract for the 
BE.25; first run of the Orpheus, one year from start of design; 
and a 1,250-hour overhaul period for the Centaurus 661 


ND ROCKETS 


Meantime, de Havilland’s work on later rockets goes ahead, 
and future prospects are such that a separate rocket division, 
within the framework of the engineering division, has been 
formed as from january Ist. The new department is headed by 
Mr. A. V. Cleaver, F.R.Ae.S., who has been in charge of D.H.'s 
rocket development work since its inception nine years ago, and 
who is now appointed chief engineer (rockets), Mr. W. N. Neat, 
B.A., A.F.R.Ae.S., as his deputy. Mr. Cleaver is responsible to 
Maj. Frank B. Halford, C.B.E., F.R.Aec.S., M.S.A.E., chairman 
and technical director, through the chief engineer of the com- 
pany, Dr. E. S. Moult, Ph.D., M.I.Mech.E., F.R.Ae.S., and the 
engineering director, Mr. J. L. P. Brodie, M.I.Mech.E., F.R.Ae.S., 
Hon. M.S.L.A.E 

Although D.H.’s rocket work has hitherto been concerned with 
hydrogen peroxide units for assisted take-off, Maj. Halford has 
said (in his address at the annual general meeting of the company 
last year), that activities are not being limited to this type of 
unit, and that rocket engines for propulsion in flight provide “a 
field of wide opportunity.” 

The company remark that the A.T.O. rocket it especially useful 
for jet aircraft of the heavier type operating in tropical regions or 
from short runways, and that there may be some virtue in rockets 
to boost the ceiling of bombers over the target area. Fighters of 
fairly conventional form have less call for take-off assistance if 
manceuvrability requirements at altitude restrict their wing load- 
ing to a moderate figure; but rockets may still serve to give rapid 
acceleration to supersonic speed, which can be maintained by the 
turbojet. Furthermore, rockets have obvious value in affording 
extra thrust for manceuvring at altitude and for boosting ceiling 
and maximum speed. In specialized short-endurance supersonic 
intercepters possessing extremely high rate of climb and high 
ceiling they may be employed as the main source of power; and, 
of course, they are generally used for guided missiles of all types 


This close-up of Super Sprite firing on test shows well the thin, deof 
ening pencil of flame produced, shock diamonds being visible close to 
the norzle. The Super Sprite is already in production 
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Expensive Education 

A BOEING report states that the cost of 
training the three crew-members of a 
B-47 is $1,800,000 (about £650,000). This 
works out at just over £216,000 per man, 
in contrast to the recently disclosed cost 
of training an R.A.F. pilot—£20,000. 


America Sees a Saab 


A SAAB 9IC Safir was due to begin, on 
Tuesday last, a 10,000-mile demonstra- 
tion tour of the southern states of the 
U.S.A. and of Central and South America. 


Fairey Missiles in Canada 


THE Fairey Aviation Co. of Canada, Ltd., 
announce that the extension of their 
Eastern Passage factory will be provided 
with facilities for electronic research which 
will lead to the output of guided missiles, 
although no orders have yet been received. 


It is also disclosed that the company may 
produce the Rotodyne, which is con- 
sidered to be particularly adaptable to 
Canadian conditions. 


Alan Marsh Memorial 


FRIENDS of the late Alan Marsh have 
initiated the founding of a memorial trust 
fund in recognition of his “inspiring and 
selfless devotion to the development of 
rotating-wing aircraft, and the prominent 
place that he took in forming the Heli- 
copter Association of Great Britain.” 
Further details will be given in a subse- 
quent issue. Alan Marsh lost his life while 
testing the Cierva Air Horse in 1950 


The Paris Salon 
AS forecast last week, the 21st Interna- 
tional Aeronautical Salon, to be held at 
Le Bourget from June 10th-19th, promises 
to be one of great varicty It can now be 
announced that revised dates 
of the three special issues of 
Flight-—“Paris Show Guide,” 
“Paris Show Report,” and 
“Paris Show Review”—will 
be, respectively, June 10th, 
June 17th and June 24th 


Belay Below! 

WHEN the freighter Kings- 
bridge ran aground off the 
Isle of Wight last week, a 
Dragonfly helicopter of No 
705 Sqn., piloted +P M.H 
Simpson, R.N., rendered 
assistance by passing a line 
from a salvage tug to the 
vessel. Carrying a “messenger 
line” of one-inch hemp, the 
helicopter lowered one end 
to the deck of the tug and 
then, paying out the line, flew 
120 yards to Kingsbridge, 


KEEPING ITS END UP: This 
Bell HSL-1 single-engined, twin 
rotor helicopter for the US 
Navy is tilted ot 45 deg in 
what is described by the makers 
os an “armament.-tow -attitude” 
test rig. The anti-submarine 
réle of this helicopter requires 
the towing of various stores and 
/or weapons (possibly including 
“dunking” sonobuoys) at steep 
nose-down ottitudes 
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THE SUN RISES: The scene at Tachikawa Air 
Base as 59 aircraft were handed over to the 
Japanese Air Force by the US.AF. recently. 
In the foreground are a T-33 and a C-46, in 
Japanese markings, while a formation of T-6s 
(Harvards) flies overhead 


where the other end was lowered. The 
line was then used to haul across a 4in 
towing line; at the first attempt the light 
line parted under the weight of the hawser 
and the operation had to be repeated 


Fastest Woman 

THE women’s 1,000-km closed-circuit 
speed record has been broken—subject to 
confirmation—by a Frenchwoman, Eliza 
beth Boselli, who flew an S.E. Mistral 
between Mont-de-Marsan and La Ciotat, 
in Southern France, at 746.2 km/hr 
463.66 m.p.h The record held, 
at 693.78 km/hr (434 m.p.h.), by the 
American pilot Jacqueline Cochran 


ELISABETH BOSELLI, who is reported (see 
above) to have raised the women’s speed record 
for the closed-circuit 1,000 km to 466.6 mph 


Bell’s Big Day 
FEBRUARY 10th is the date set for the 
first demonstration of the Bell XV-3 
convertiplane, Civic leaders, members of 
Congress, and military officials will be 
shown how the combination “rotor 
airscrews” go through the “conversion” 
process. Other Bell types, old and new, 
will also be shown 


A P.o.W. Classic 


THE world premiére of the British Lion 
film The Colditz Story took place at the 
Gaumont Theatre, London, on January 
27th. The Duchess of Gloucester, who is 
vice-patron of the R.A.F. Association, was 
present and was accompanied by the 
Secretary of State for Air, Lord de L'Isle 
and Dudley. The Association was given 
the opportunity of inviting some of its 
friends, and members of the Pathfinder 
Club and the Escapers’ Club assisted 
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PANTO-BASED AUTOCAR 


RIMARILY associated with projects for high-speed water-based 
Prisner. the Saunders-Roe hydro-ski has also been under development 
for use with other classes of aircraft, and following extensive model 
tests in the company’s free-launching tank, full-scale tests have been made 
on a standard Auster J.5G Autocar. It will be seen from the illustrations on 
this page that the skis (or ski, as the makers render the plural) are attached 
to the normal undercarriage in such a way that the wheels may still be used 
on firm ground, thus permitting all-surface (or “panto-based”) operations 
On water, buoyancy is achieved by lift from the pressure on the skis when 
planing. ‘This, say the makers, is achieved at “an acceptable taxying speed,” 
and a distance of only three to four times the Auster’s own length is all that 
is needed to reach a safe enough speed for entering the water. Successful 
take-offs have been made starting from sand, shingle and short concrete slip- 
ways-—the remainder of the run to become airborne being on the surface 
of the water. During carly low-speed trials on water, buoyancy-tanks were 
fitted under the wing-tips as 4 precautionary measure, but were soon 
removed. They would not be included in a developed installation. 
Saunders-Roe report that the new undercarriage has shown a negligible 
effect on performance and handling characteristics, adding that this satis- 
factory position should be maintained with a similar undercarriage applied 
to larger and faster machines. Fitting is a comparatively simple matter, 
and a standard landplane could readily be converted “in the field.” 


The uppermost picture 
shows the Autocar 
leaving the water on 
its hydro-skis, seen in 
their “land” configura- 
tion in the second view 
On the left, the 
machine is taking off 
from grass (note bol- 
last weights under the 
rear fuselage); and last 
(with buoyancy tanks 
still in place) it is get- 
ting clear of the muddy 
sand at Ryde 


4 “=. 5 
|| 
Ce 
4 


Flight, 4 February 1955 


— Heralding a new era in medium bombers 


this splendid aircraft, powered by four Rolls-Royce Avon 


engines, is now in quantity production for the Royal Air Force. 


VALIANT 


SURREY 


VICKERS-ARMSTRONGS LIMITED WEYBRIDGE 
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HE Convair division of the General Dynamics Corpora- 
tion have done a great deal of development of large 
turboprop flying-boats under contract to the U.S. Navy. 
Some aspects of the powerplant installation of these aircraft 
were given recently in a paper read before the Society of 
Automotive Engineers by Mr. W. W. Withee, senior design 
group engineer of Convair’s San Diego division. It is this 
lecture that forms the basis of the following account. 

The original Convair design was the XPSY-1, which was 
developed during the late 1940s, and first flew in 1951. It was 
to have been a long-range machine designed for patrol and air/sea 
rescue work, being self-sufficient in advance areas and capable 
of operation from unprepared bases. Unfortunately, this pro- 
totype was destroyed 18 months ago as a result of loss of control 
following failure of the tailplane-trimming system. The circum- 
stances were recorded in our issue of August 7th, 1953 (p. 168 

This aircraft was powered by four Allison T40-A-4 double 
turboprops, each of about 5,500 s.h.p. Allison and Convair 
co-operated in the development of the powerplant installation with 
a view to mounting the engine almost entirely within the contour 
of the wing. The PSY rear spar was situated at only 40 per cent 
of the chord, so permitting the engine power-sections to be 
mounted behind it, with lengthy shafts driving the reduction 
gear, which was mounted forward of the front spar (see drawing). 
This resulted in a nacelle only slightly thicker than the wing 
and exceptionally clean aerodynamically. Large hinged doors 
on the upper and lower nacelle surface made the power sections 
very accessible, there being no primary wing structure in this 
region 

The air intakes were located in the leading edge behind the 
high-pressure area of the contra-rotating airscrew discs. Icing 
trials were conducted on Mount Washington and, as a result, 
two methods of icing protection were studied. Convair preferred 
pneumatically inflated blankets placed at strategic locations, owing 
to their very low power absorption, but Allison disliked this 
arrangement owing to the vulnerability of the T40 to ice shed by 
the blankets. It was finally decided to use thermal anti-icing with 
heated pads located in the same areas. 

Early ground-testing indicated that one of the most troublesome 
features of the installation was likely to be the lengthy extension 
shafting between the power sections and the reduction gearbox 
These shafts, which ran through the spar box, were made in three 
sections of approximately 35in each, turning at turbine speed of 
up to 14,000 r.p.m 

The sections were separated by two 
intermediate bearing assemblies, and 
the principal problems arose from 
heating and resultant failure of these 
grease-packed bearings. The bearings 
at the ends of the shaft in the gearbox 
and engine were pressure-oil lubri- 
cated and gave no trouble. Align- 
ment, balance, bearing lubrication 
and mounting characteristics were 
found to be extremely critical. A 
special technique of substituting 


TRADEWIND TURBOPROPS 


Big-boat Propulsion By Four 5,500 h.p. Double Units 


original XPSY flying boat of 1951. The power sections were housed 
within the wing aft of the rear spar, and the whole arrangement was, 


shafting with rigid “dummy shafts” was required following re 
placement of either a power section or a gearbox. Bearing 
lubrication was critical with respect to type of oil used, quantity 
and application 

The gearbox was carried in a welded structure by six Dynafocal 
mounts, the welded assembly being rigidly attached to the front 
spar. Gearbox rotation, produced by torsional loads as a result of 
airscrew mis-matching, was damped by torsion bars located on the 
mounting structure. Alternative arrangements, such as precise 
alignment procedures, cooling air blast on the bearing housing, 
high-speed balancing of the shafting, suffening the shaft bearing 
support structure, and changing the gearbox mounting, served 
merely to render operation less marginal without eliminating over- 
heating of the intermediate bearings 

A new approach to the engine installation problem had to be 
taken. At this time, the Allison company designed, built and 
tested a set of bearing assemblies that were completely housed in 
a tube connected to the gearbox and power sections. This shaft 
ing was eventually installed in the aircraft and flight-tested, with 
encouraging results 

Another major problem was the engine /airscrew control system 
Considerable development work was done on this system, in place 
of the basic aircraft flight-testing programme originally planned 
The system had to be extremely reliable and provide stand-by 
protection of fail-safe features for all the possible hazardous mal 
unctions, and still accomplish proper scheduling of airscrew pitch, 
fuel flow, engine speed and temperatures from full-power forward 
to full-power reverse 

Another possible source of trouble was the degree of suscepti 
bility of the T40 to water ingestion. With this turboprop, it is 
possible to lose a complete power section as a result of fine water 
spray entering at the intakes. The only hydrodynamic full-scale 
departure from model test prediction was the formation of fine 
spray, and this fact became a major consideration for establishing 
the final overall powerplant configuration 

During 1951 and 1952, the XPSY-1 was redesigned as a logistic 
transport aircraft, with the designation R3Y and the name Trade 
wind. Two types of Tradewind, the R3Y-1 and R3Y-2, have been 
constructed, and production deliveries are being made to Fleet 
Logisuc Air Wings 

In the development of the Tradewind, the following parameters 
were accepted as a basis for the design of a powerplant 
installation 

1) The revised Allison T40 would incorporate all modifications 


Here seen from the right-hand side, 
the Allison T40.A.10 consists of two 
power sections geared into a single 
contra-rotating six-blade Aeroproducts 
airscrew. Each power section has a 
17-stage compressor and four-stage 
turbine, and the total maximum es.hp 


is about 5,500 


This was the installation of the 140.A-4 engine employed in the 


although of low frontal area, of unwieldy length 
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FRADEWIND TURBOPROPS ... 


hown to be necessary by XPSY testing. These included single-lever 


mtrol, mechanical coupling between engine and airscrew control, 
improved over-temperature amplifier system, and improved engine 
decoupler 
Extension shafting would not be considered, since no positive 
solution had been found. Design studies were conducted on an in- 
vtallatiion with power sections submerged between the spars in order 


These studies indicated that such an 
and engine 


to retain the low-drag nacelle 

installation would reduce both the wing fuel capacity 

accessibility 

1) The results of test experience with the PSY indicated that con- 

siderable thought had to be applied to intake icing and water ingestion 

probl ms 

Tests were conducted on plenum-chamber inlets and it was 
found possible to maintain substantially the same efficiency with 
intakes of this type as with the best ram-duct design feasible 
while at the same tame reducing the icing problem and eliminating 
the water ingestion problem 

As a result of these studies, the R3Y Tradewind has an Allison 
[40-A-10 turboprop mounted above the wing and driving an 
Acroproducts six-bladed contraprop through a short shaft 

Air is taken in immediately beneath the spinner and rammed 
into a plenum chamber, from which it is then extracted by bell- 
mouths fixed to the main compressor inlets. All the engine-driven 
accessories are mounted on the back of the reduction gearbox, 
which lies in the upper forward part of the plenum chamber. The 
oil-coolers are thin, flat, plate-type units by the Harrison company, 
the cooling airflow being controlled by a dual exhaust flap which 
is opened and shut thermostatically. These oil coolers have been 
found to be much lighter, cither dry or wet, than the previously 
used tubular type 

The power unit is separated from the wing by a vertical firewall 
immediately ahead of the main spar, which joins a horizontal 
firewall extending back to the trailing edge between the engine 
and the wing. This provides a fire barrier between the engine 
and the wing, the latter being an integral fuel tank. The vertical 


This diagram outlines the main portions of the Tradewind engine installation and nacelle arrangement. It shows the manner in which very low 
drag has been sacrificed to gain accessibility, safety, light weight and more reliable performance 
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The final R3Y Tradewind installation is 
shown here with the top (left) and bottom 
hotches opened. The underneath view is 
looking forward, and shows the oil-cooler 
installation and associated ducting. 


firewall of the inboard nacelles separates 
the engine compartment from the 
plumbing and wiring mounted on the 
front spar and leading to the outboard 
engines. A continuous-resetting fire- 
detection system is installed, in con- 
junction with methyl-bromide extin- 
guishers. 

The engine compartment ahead of 
the vertical firewall is divided approxi- 
mately in the plane of the compressor 
bell-mouths by an insulated lateral 
baffle, which serves to separate the 
plenum chamber from the engine 

ywer-section accessories compartment. 
This nacelle compartment houses all 
the engine controls and accessories, to- 
gether with the oil tank and essential instrumentation. The oil 
tank is mounted low on the right-hand side, and has to be pres- 
surized to ensure satisfactory supply to the engine pumps at 
altitude. This pressure is supplied by the pneumatic starting 
system during the starting cycle, and by compressor-bleed air 
during flight operation; the pressure is controlled by a regulating 
vent valve, and the tank itself is a sheet metal shell with a readily 
removable synthetic rubber bladder 

The engine controls are mounted above the power section and 
are fully accessible when the forward upper nacelle doors are 
open. Access to the oil tank and underside of the power sections 
is given through a door in the left-hand side of the nacelle, which 
can be opened from above the wing to permit inspection and 
repair of equipment installed in the plenum chamber and engine 
accessory compartment without removing the engine 

The hot part of the engine behind the firewall is contained in 
a compartment lined with 0.008in stainless steel. The exhaust 
tailpipes incorporate two flexible bellows sections which provide 
a form of universal jointing, and the final outlets are nozzied to 
80 per cent of the engine-connection area; each discharges into 
three bell-mouths in series, the ejector effect from which drives 
cool air through the turbine compartment in order to maintain 
the surrounding structure within temperature limits during flight 
or prolonged on-the-water operation. This arrangement reduces 
the shaft-power available at sea level, but the engine/airframe 
characteristics are such that there is an increase in jet thrust in 
the high-altitude cruising condition 

Air for the tailpipe compartment is introduced through a high- 
aspect-ratio scoep in the top of the door immediately above the 
combustion chamber. Cool air is also introduced from the leading 
edge into the region between the floor of the hot compartment 
and the wing upper surface, and is discharged overboard under 
the wing flaps. The cooling air which flows through the tailpipe 
compartment, as well as the exhaust gas discharged from the tail- 
pipe nozzles, finally flows overboard through long troughs above 
the trailing edge of the wing. These troughs are of stainless 
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1, gear-cose access doors; 2, com 
pressor access doors; 3, turbine access 
door; 4, tailpipe access door; 5, toil- 
pipe support bulkhead at station 281; 
6, ejector troughs; 7, horizontal fire- 
woll; 8, afterbody compartment; 9, tue! 
tenk boy; 10, fire seal diaphragm; 
vertical firewall ot stm. 165.15; 
12, turbine fire-seol access door; 13, fire-woll tunnel 
access door; 14, accessory compartment; 15, side access door; 
16, plenum chomber bulkhead; 17, plenum chomber occess 
door; 18, plenum chamber; 19. cir-intake diffuser flap. White 
arrows, intake air; block arrows, accessory-cooling oir; 
black/white dotted arrows, afterbody cooling, cross-shoded 
errows, horizontal firewall 
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Efficiency and Safety 


With engines buried in the - 


highly-swept inner wing, air resistance 
is reduced to a minimum. Their 
location behind the load-bearing structure 


reduces the hazard of engine fire. 
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PRESTIGE 


Desewtter Bros iw 


FLIGHT 


When our Managing Director was a 

small boy—and a pretty shocking type 
he must have been— his old Nannie called 
him Master Shufflebotham. Or so he says. 
On hearing of this, Craftsmen in the 
Desoutter Works started a subscription list* 
for the old lady and were disappointed 
to learn she had passed on. 


For everyone here knows, to his sorrow, that 
the Old Man can’t and won’t leave well alone. 
Just as we really get into big production with 
some remarkable Desoutter Tool; just as the 
orders are rolling in in thousands — the dear 
Old M.D. dashes in crying “ Hold everything! 
I’ve thought of a better way !”’. Well, it’s one 
way of running a business... . 


*The sum collected was used to toast the M.D.’s Nannie 
three times three in the local, ending with three boos for 


Shu fflebotham. 


A good time was had by all. 


Desoutter tools put power into your hands 


The Hyde Hendon, tLenden, N.W.9 


Telephone 


Colindale 6346 (5 tines). Telegrams: Despnuce, Hyde, 


4 Fesruary 1955 


(about how good we are) 


london. 
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steel, and are separated from the rest of the nacelle and the wing by 
metal-foil insulated blankets 

Ihe top of this compartment is formed by two large doors, 
which are hinged on one side to provide boat-hatch access 
Insulated blankets are also applied over the tailpipes and parts 
of the hot end of the engine 

The plenum chamber induction system provides the maximum 
amount of water separation. It has been found that up to 30 
per cent of the free water in the induction air can be removed 
mechanically by the appropriate treatment of the walls and floor 
of the plenum chamber. The only icing protection required is 
that around the leading edge of the duct lip itself. 

The compressor bell-mouths are fitted with pneumatically 
actuated shut-off doors. These doors, and the fairings used with 
them, are thermally anti-iced by resistance-wire rubber blankets 
These shut-off doors are provided not only to reduce the drag 
of a shut-down power section, but also to reduce the airflow 
through the plenum chamber in the event of a fire. 

The Allison T40s also provide heat for anti-icing the wings and 
tail of the aircraft. Exhaust gas (not exhaust-heated air) is 
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extracted by flush scoops installed in each of the engine tailpipes, 
and the gas is then fed directly to the various stainless-steel leading 
edges of the airframe 

Nearly half the fuel of the original XPSY was carried in the 
wing, the remainder being in cells under the floor in the hull 
Although the wing plan-form of the Tradewind is substantially 
the same as that used with the original XPSY, the rear spar of the 
Tradewind is located at 58 per cent chord, 18 per cent farther aft 
than that of the earlier aircraft. As a result, the production au 
craft has been enabled to carry all its fuel in integral tanks in 
the wing, in spite of the fact that the total tankage is 50 per 
cent greater than that carried by the XPSY 

Ihe power installation described is in production and in service 
with the U.S. Navy, and represents the only gas turbine installa 
tion at present in service with a maritime-based aircraft. There 
is no doubt that the work done by Convair and Allison in this 
field will stand them in good stead in the future 

Final reference may, in passing, be made to the Martin P6M 
SeaMaster, which is a large—and very fast—patrol and mine 
laying flying boat powered by four afterburning Allison J71 
turbojets. The prototype of this aircraft, which is roughly the 
same size as the Tradewind (150,000 lb all-up weight) should fly 
next spring. It was illustrated in our issue of January 14th 


THE TV FILM: VIC 


HOUGH the fact is difficult to believe, The Cold Dawn— 
Episode 12 of the B.B.C. Television film War in the Air 
concluded the story of war in Europe without a single reference 
to German jet development, to her rocket fighters or to her 
numerous and potentially important airborne missiles under 
urgent development. These and many other important factors 
regarding control and operational tactics were omitted, but 
precious time was frittered away with scenes of snow-covered fir 
trees, W.A.A.F.s at a sing-song, a barrel organ, Belsen, and the 
Volksstrum digging trenches. Why not shots of the Volksjaeger 

under construction? 

The film was presented in the form of a series of reports from 
war correspondents, the first of which concerned air strikes against 
shipping off the Norwegian coast. Mosquitos and Beaufighters 
were shown taking off for a typical raid, the long journey and 
arduous weather conditions being stressed. Camera-gun shots, 
depicting vividly the fire-power of the “Beaus,”” showed several 
ships being well and truly shot up; but no profit-and-loss accounts 
were given for these operations, and the final destruction by air 
attack of the Tirpitz (the Allied respect for which was such that 
no fewer than four capital ships were held permanently in reserve 
in case she should attempt a foray) was not mentioned 

General Rundstedt’s counter-offensive in the Ardennes was 
briefly covered in the film. Lancasters were shown bombing 
through cloud under radar guidance; but the results achieved, 
although implied, were not detailed. 

Next came the “last fling” of the Luftwaffe, the great raid on 
Allied airfields in Holland and Belgium on New Year's Day, 1945 
Aircraft seen included Ju 87s, Me 110s and He 111s, and camera 
gun shots showed one or two Allied aircraft being strafed. Allied 
losses were given as “200 destroyed or damaged” when they were 
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nearer 300, and the German loss described as “disastrous”—but 
the actual figure of 364 was not given 

The work of Bomber Command in tactical army support opera 
tions was then covered. A typical raid was described by extracts 
from the wartime despatch of a Daily Express reporter. Even 
though the war was all but won these raids were no joy-ride 
“the ‘whizzo show’ era had gone forever, and shots were included 
of German heavy A.A. guns firing at formations of Lancasters 
making a daylight raid 

Air-to-air shots showed several 22,000 lb “Grand Slam" bombs 
being released from Lancasters, but the weight of these bombs, 
or their specific targets, was not mentioned—yet another curious 
omission in a film presuming to tell the story of air power 

The concentrated attacks by the U.S.A.A.F. on German oil 
installations were covered next. Although “short of spares, crews 
and fuel,” the Luftwaffe could still muster some 1,500 serviceable 
fighters, and the sequence included numerous camera-gun shots 
of attacks on Fortresses and Liberators. The accurate shooting 
and the close range to which the German fighters closed was 
apparent. Counter-attacks by Mustangs were shown, camera-gun 
shots of which included the pilot baling out of a stricken Fw 190 

On March 24th, 1945, came the crossing of the Rhine. Air 
drops from Dakotas were shown and two Hadrian gliders, landing, 
were seen to tilt right up on their noses. Shots included Typhoons 
making yet more rocket attacks, and a sequence taken on the 
ground gave the impression that some soldiers were moving up into 
position at the very moment rockets were striking uncomfortably 
close 

Concluding sequences showed several wrecked German aircraft 
and an aerial view of a severely bombed airfield, looking very 
much like the crater-pocked surface of the moon M.F.A 


CANADA’S LARGEST: THE M. R. BRITANNIA IN MOCK-UP FORM 


In this view of a mock-up of the Canadair CL-28—as the Canadian-built maritime-reconnaissance version of the Bristol Britannia is to be 


designated—the weapons-bay doors are seen, aft of the rear spor 


Inspecting the plywood structure are Thomas A. Harvie, project engi 


neer; Everett B. Schaefer, assistant chief engineer; and James M. Schaffer, chief design engineer. Wright Turbo-Compounds may be fitted 
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SOVIET JET REVIEW 


RESENTED here, from angles selected to show their characteristics to advantage, are 
eight current types of jet aircraft serving, or intended to serve, the Soviet Air Force or 
Navy. Each is captioned with its Allied code-name, and, where known, its Russian desig- 
nation. Commanding first place is Bison, an impressive long-range bomber prototype, powered 
by four turbojets, each presumed to have a thrust rating high in the five-figure order. As on the 
Boeing B-47 and B-52, the main undercarriage is of the tandem, fuselage-mounted type, and it 
is thought that the fairing at the wing-tips house the ground-stabilizing outriggers. Bosun is 
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Mig-15bis (Falcon). 


(Butcher). 


Mig-17 (Fresco). 


a Tupolev-designed naval strike aircraft, corresponding in function with the U.S. Navy's A3D 
Skywarrior (except that it is not adapted for deck-landing, since Russia has no carriers). In 
Czechoslovakian markings is a U-Mig-15, a trainer development of the Mig-15 single-seat 
fighter. Its neighbour, the Yak-23 is a development of the Yak-17, differing, however, in many 
respects. The two fighters at the top of this page are the Mig-15 and the new Mig-17, which 
differs, as will be seen, in having a completely redesigned wing with greater sweepback (and 
possibly three boundary-layer fences on each side), a lengthened fuselage, revised dive brakes 
and a keel surface or fairing beneath the rear fuselage. Then comes the II-28 Butcher, the 
comparatively well-known Canberra equivalent, with two Nene-type turbojets; and last the new 
and elegant Badger, a twin-jet medium bomber with partially inset turbojets of very high thrust 
and undercarriage fairings projecting aft from the trailing edge, as on the Vickers Valiant B.2. 


j 
143 
"SS 
af 
| 
4 
: 
Badger. 


144 


AIRCRAFT INTELLIGENCE 


The Bloirvocq- Piel CP.30 Emeraude, a new French lightweight introduced on this page. 


Canada 

Project Y. Although Canada’s Defence 
Minister, Mr. C. D. Howe, recently stated 
in London that Avro Canada’s “flying 
saucer’’ project has been shelved, Canadian 
Aviation avers that this is far from being 
so. Avros are continuing development and 
the U.S.A.P. is considering giving suprort. 


U.S.A. 

Douglas A4D Skyhawk. It is learned that 
the Skyhawk in which Lit-Cdr. James 
Verdin met his death (see p. 66, Flight, 
January 21st) was the fourth machine, and 
that it was making its 22nd flight. Verdin 
is said to have been making compressibility 
tests at altitude at the time of the mishap. 
According to Douglas officials these tests 
called for low-g turns, 

Lockheed (Marietta) Production, Three 
separate final-assembly lines are now in 


operation simultaneously in the great Lock- 
heed factory at Marietta, Georgia. The 
first is the new Bocing B-47 “‘modification- 
IRAN” line, the second the production 
B-47 line (started in 1952), and the third 
the C-130 Hercules line. A maker’s an- 
nouncement remarks drily that “‘the modi- 
fication-IRAN B-47 line is pointed west in 
the plant's B-1 building and the production 
B-47 line, for the time being is headed 
east.” 

France 

Blairvacq-Piel CP-30 Emeraude. The 
French company Blairvacqg-Piel Aviation, 
284 Avenue Jean Jaurés, Drancy, Seine, 
announce that a detailed book of plans is 
available for anyone interested in con- 
structing their new light aircraft, of the 
foregoing designation. The type will soon 
be certificated at the Centre d’Essais en 


Span 
Length 
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Vol. The price of the plans, plus the com- 
pletely finished wing spar, is about 75,000 
francs (i.c., £70). Additionally, prefabri- 
cated components are available, and com- 
plete aircraft will soon be ready for the 
market. The Emeraude has been on test 
for eight months and has been flown by a 
hundred-odd pilots. The second machine 
of the type, with slotted flaps, will be ready 
in the spring. Powered with a 65 h.p. 
Continental engine (or with a 90 h.p. Con- 
tinental or a unit of similar power), the 
Emeraude is a side-by-side two-seater 
weighing 1,095 Ib all-up. Cruising speed 
is 105 m.p.h., stalling speed 37 m.p.h., 
take-off run 350ft, and range 830 miles. 


Hure-Dubois H.D. 70. Remarkable 
economy of operation will be possible with 
this projected twin-Dart transport, which 
is competitive with the Nord-2600 (see 
Flight of January 14th and January 21st). 
The wing has an aspect ratio of 19:1, but 
appears relatively small in relation to the 
fuselage, which provides accommodation 
for 28-36 passengers in normal operation, 
or up to 50 if demanded. At a gross weight 
of 36,400 Ib, the H.D.70 should be able to 
clear a 36ft obstacle in 2,950ft. Maximum 
cruising speed is 310 m.p.h., to which a 
contribution is made by the retractable 
undercarriage. 


Japan 

KAL-2. A prototype of this new 4/5-seater 
liaison aircraft, powered with a Lycoming 
GO-453 engine, has been ordered from 
Kawasaki by the National Defence Forces 
(Air), The radio equipment—V.H.F., 
A.D.F. and H.F.—will be of domestic 
manufacture. Maximum speed will be 180 
m.p.h., and range just short of 1,000 miles. 


Sabre Repair. It is likely that the National 
Defence Agency will appoint the Mitsub- 
ishi and Kawasaki concerns for the repair- 
ing of the seventy-five F-86 Sabres handed 
over to Japan. Mitsubishi would be respon- 
sible for the airframes and Kawasaki for 
the J47 turbojets. Both companies are 
already repairing Sabres under contract 
with the Far East Air Forces and the 
North American company. 


NORD N.C. 856A NORVIGIE 
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Air Power at Sea 


H.M.S. 
THESEUS 


In the records of the names of British warships H.M.S. 
Theseus appears three times: first as a third-rate com- 
missioned in 1786, most recently as the light fleet 
carrier Theseus of 13,350 tons launched in 1944. 
Commissioned in peace, this ship yet has a history 
of action as one of Britain’s principal naval units 
engaged in the Korean war. In the support of ground 
formations her aircraft, including squadrons of Fairey 
Fireflies, flew 3,446 operational sortics and made 4,594 
deck landings, maintaining a standard of efficiency in 
carrier operation seldom cqualled. Her reconnais- 
sance aircraft (mainly Fairey Fireflies) covered 
23,492,730 square miles. 

H.M.S. Theseus represents a class of carrier which will, 
in the near future, operate Gannets, the Royal Navy's 
latest and most powerful anti-submarine aircraft 
designed and built by Fairey. 


Crown copyright of the badge of H.M.S. Theseus is reserved and reproduction is made by 
permission of the Admiralty and H.M. Siionery Office. 
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DE HAVILLAND 


are proud of the opportunity 
to supply the Royal Navy 
with the 
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Beverley Build-up 


PRODUCTION AND DEVELOPMENT PROGRESS AT BROUGH 


HAT time-worn but useful phrase “well under way” can 

truthfully be applied to the main production line at 

Brough, Yorkshire, where Blackburn and General Air- 
craft, Ltd., are building Beverleys for the R.A.F. The first 
production Beverley was all but ready to fly by mid-January, 
and the second and third aircraft were approaching the day 
of graduation from assembly line to flight-shed. 

When we visited Brough recently the first machine off the 
line was being towed out for initial engine-running, and only 
the late delivery of certain essential components from another 
firm seemed likely to delay the first flight. This minor setback 
was keenly felt at Brough, for in every other respect the 
progress of the aircraft had been precisely on schedule— 
a fact which, we thought, justified special mention in our 
dispatches from Brough, for the 135,000 Ib Beverley is one of 
the two largest types being produced in Britain (the Britannia 
is longer and heavier, but has a shorter span). 

The production version of the Beverley C.Mk 1 (the first 
example of which bears the serial XB259) differs in very few 
ways from the Beverley prototype, which first flew on June 
17th, 1953. “No. 1”—as the Beverley’s Hercules-powered 


predecessor is known locally—was first airborne in 1950. 

Externally, the only new feature by which the production 
Beverley may readily be identified is the tapered “bell- 
bottomed” fairing for the main undercarriage legs. The 
beam supporting the main bogies is now a forging of simpli- 
fied form for ease of production, and the wheels themselves 
are of new design ‘the Beverley prototype is fitted with 
standard Canberra wheels). Alternative types of wheel, inci- 
dentally, will be available for squadron Beverleys: those 
operating from runways will have tyre pressures of 80 Ib/sq 
in; for grass-field operation a 50 lb/sq in wheel will be fitted, 
using the same axle and Maxaret brake unit. 

The cavernous freight-hold displays further evidence of 
detailed redesign. Modification of a fuselage frame in the 
forward part of the fuselage has removed a slight width- 
restriction, providing a virtually unobstructed cross-section 
of 10ft by 10ft throughout the 40ft length of the hold. A new 
form of construction has been employed for the transverse 
frames supporting the floor, saving approximately 200 Ib 
The floor panels are quickly replaceable (the Beverley is 
a heavy-duty aircraft, so occasional interior damage must be 


Beverley production is a large-scale affair—os indicated by F. Munger's heading sketch. Suggestive of a 
heovy-engineering works rather than an aircraft factory, the drawing depicts drilling work on the massive 
centre-section main spar. Below are seen four production Beverleys at varying stages of final assembly 
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(Above) An unusual touch-down impression of 
the Beverley prototype. Using airscrew reversal 
and Maxoret brakes the Beverley can 

into grass strips of only 310 ot full load. 
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expected), and the surface of the floor is now completely flush. 

ormerly, shackling ——- were located in longitudinal troughs 
in the floor of the cargo , but these have now been supplanted 
by quick-release — of the type illustrated, eliminating risks of 
wrenched ankles a produci a much cleaner overall effect. 
The new shackles are positic on a 20in grid, and the sockets 
can also be used as seat-attachment ints. Seating capacity is not 
limited by the number of sockets, however, since converter rails 
can be interposed between the seats and the floor. A layout 
exists, incidentally, for a 162-seat Beverley, though the standard 
R.A.F. troop-carrier version will probably be a 94-seater. All 

ssenger seats will face aft, in accordance with established 
Command policy 

Both the main hold and the tail boom (which is itself of ter 
capacity than a Dakota fuselage) will be fully soundproof The 
trimming scheme proposed for the upper deck may be inspected 
in mock-up form at Brough; it involves blue walls, a white ceiling 
and white Fibreglass window frames. 

Mounted in the lower-deck nose-section of the Beverley, a 
14 h.p. auxiliary powerplant driving a 6 kW generator will pro- 
vide current for starting, battery charging, ing and cabin 
heating at forward strips possessing no ground py 
This unit of A.B.C. design and manufacture will have a four- 
cylinder petrol engine. 

Reference has been made to the Fibreglass window frames of 
the Beverley; this is only one of many ways in which use of this 
material has resulted in reduced weight and cost of construction 
The Fibreglass spinners and cooling fans supplied with the D.H 
hollow-steel airscrews afford a — of 140 Ib, and at Brough 
a special shop has been set up to make Fibreglass intakes, ducts, 
accumulator trays and other components for the Beverley. The 
manufacturing process is simple, though it requires knowledge- 
able supervision if perfect results are to be ained: the glass 


(Above) Illustrating the appeorance 
and operation of the new lashing 
points adopted for the Beverley; the 
two spring-loaded retaining plungers 
lie flush with the floor surface when 
the loading shackle is not in use. 


At left is shown the rocket installe- 
tron designed to reduce the Beverley's 
teke-off run by one-third. Mounted 
on each side of the main fuselage, 
just forward of the loeding doors, will 
be @ set of five solid-tuel Scarab 
rockets, eoch of 1,500 Ib thrust. 


The Beverley's tail boom alone 
average sized twin-engined tran 
installing paratroop seats alon 
protection in the ever 


(Above) Early-morning preparations for the 
and (below) the layout of its spacious cock; 
to “Tim” Wood con be comfortably « 
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, 0s greater capacity thon the cabin of an 
. yort. Shown here is the proposed method of 
y the cabin walls; the net shrouds afford 
7 of @ rough landing or ditching. 


aiden flight of the first production Beverley 
The Beverley has no vices and according 
ated by one pilot and an engineer. 
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cloth (of into each Beveriey) is saturated in resin, moulded 


into the ly pe and baked for up to 40 minutes. Some components require 
— loth and the baking is repeated after the “P lication of each 
On average, the Fibreglass items incorporated in Beverley are 


40 per cent lighter than comparable items in 20-22 heath aluminium, 
are turned out in shorter time less skilled labour. 


a wr s Dumbarton fact builds clamshell doors, engine nacelles and under- 
carriage basis for the Beverley. other airframe structures are produced in the main 
works at Brough. 


For production the airframe is broken down into six major sections: the cargo 
compartment, cockpit, nose, rear fuselage, inner wings and outer wings. Stage one 
in the assembly process is the mating of inner wings and cargo compartment; next 
comes the attachment of the nose, fol by the cockpit and flight deck, by which 
time the hull has reached the end of the assembly line. At this stage the engines, 
rear fuselage and outer wings are added; meanwhile the tail unit has been built up 
as a complete H-form, though the rudders and fins are temporarily removed for 
assembly. Completed Beverley airframes are towed to the flight shed, where togies 
are attached and the fuel system is completed and tested. 

From a production viewpoint the great size of the Beverley confers certain advan- 
tages. The amount of working space inside the hull—and even in the wings—permits 
simultaneous, unrestricted work on both the airframe and its systems by a surprisingly 
large number of tradesmen. Though several hundred peo are em loyed in the 
assembly hall at Brough, this is not apparent until the sounding of a “break” signal. 
when workers tumble from a seemingly unoccupied Beverley like rabbits out of 
a warren. 

In charge of Beverley deve t flying at Brough is “Tim” Wood, assisted by 
test pilots “Sailor” Parker and Dick Chandler. A fourth pilot will probably join this 
team later in the year, since the oe of their work is expected to accelerate rapidly 
during the next few months. 

Insteaa. of being delivered immediately to Service trials units, the first two pro- 
duction Beverleys will remain at Brough for a period of concentrated tests. ese 
will include handling checks at different loadings and c.g. positions, take-off trials 
with the rocket installation illustrated on these pages, and heavy dropping trials 
Also on the programme are ormance-measurement flights under tropical con- 
ditions and winterization trials in Canada. 

Universal and Beverley flying LL at the time of writing total just over 
634 hr 5 min, of which “No. tha logged just over 400 hr. This prototype is now 

used primarily for heavy yah trials with loads which are progressively 


An impressive study of the Beverley prototype. On production aircraft, the test boom has 
given place to an observer's window 


W 
| A 
| 
1 
mm... 
~ 
4 
~ 
q 
: 


BEVERLEY BUILD-UP... 


increased on each flight. The second prototype flew 135 hr 55 min 
before modification to Beverley standards (a new centre section 
was fitted, increasing the space between inboard engines and 
fuselage and allowing airscrew diameter to be increased from 
14ft to 16ft); since then it has flown a further 93 hr 45 min. It is 
elaborately equipped with over two tons of test gear, including 
seats for five observers in the tail boom 

The natural questions which now arise are “When will 
Beverleys begin to reach the R.A.F., and in what rdéle will they 
be used?” An official reply takes the form of this statement, issued 
to Flight last week by the Air Ministry 

The first Transport Command squadron of the R.A.F. to fly 
the Blackburn Beverley will begin forming towards the end of this 
year. In operational use the Beverley will be the basic tool of the 
modern theatre transport support force, but it will not be required 
to transfer between theatres except for occasional strategic rein- 
forcements and aircrew training 

“The tasks performed by this aircraft will include the moving 
by air of complete units of any service, with equipment: the 
support of ground forces in the field: casualty evacuation: supply 
dropping and parachute exercises of up to battalion strength 

When the squadron is functioning u will carry out a training 
programme incorporating all these operations 

“As has always been the case with R.A.P. Transport Command 
aircraft the Beverley force will be available for carrying men and 
supplies of the three armed services and will also be at the 
disposal of other Government departments 

"The Beverley will be able to carry 94 troops and equipment or 
70 parachute troops, 82 casualties or 45,000 Ib over 2 distance of 
200 nautical miles.” 

The Beverley is powered by four 2,850 h.p. Bristol Centaurus 
17%s, giving a maximum speed of 238 m.p.h. Leading particulars 
are as follows span, 162ft; length, 99ft; all-up weight, 
135,000 Ib; max. payload, 50,000 Ib; take-off run at full load, 
790 yd; landing run at full load, 310 yd 

Details of the size of the R.A.F. order, or the rate at which it 
will be met, may not at present be published. It can be said, how- 
ever, that the existing Beverley production line at Brough is 
capable of turning out four aircraft monthly. Blackburns should 
thus be able to promise good delivery dates on orders placed for 
civil Universal FPreighters when the military version has shown 
ts mettle in service with the R.A.F 


poss 


Working conditions of the order normally associated with flying-boots will be enjoyed by the R.AF.’s Beverley crews. This 
flight deck impression shows the stations for the co-pilot, navigetor and (left foreground) radio operator 


This re-styled main under. 
carriage is a distinguishing 

feature of the production 
Beverley 
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The ALVIS LEONIDES Helicopter Engine as installed in 
the Westland Sikorsky Dragonfly has proved 

its endurance under the most exacting service conditions 

in Malaya. 520 b.h.p., 9-cylinder air-cooled 

radial engine. Weight complete 645 Ib. Power weight ratio 


1.24 lb. per b.h.p. Overall diameter 41.5 inches. 


LEONIDES 


ALVIS LIMITED COVENTRY ENGLAND 
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AIRCRAFT COMPANY LIMITED - HIGHER DENHAM - NEAR UXBRIDGE - MIDDLESEX 


From the soment the occupant of a Martin-Baker Automatic Ejection 
Seat fires himself ont of an aircraft the seat is under precise 
and timed control. 

On ejection a patent time-fired gun deploys drogue parachutes to 
decelerate, stabilise and bring the seat into an attitude 
satisfactory for separation of occupant from the seat. Meantime 
& patent time release mechanism unfastens the seat harness and 
uncouples the drogue from the seat, enabling it to stream the main 
parachute. The main parachute then deployed lifts the occupant 
out of the seat. This all occurs with insignificant loss of 
height and safe escapes near the ground are practicable. 
Excellent design and workmanship have resulted in reliable 
performance in service. Over seventy safe ejections have been 
made with Martin-Baker Ejection Seats, twenty of them by means 

of our ‘'Fully Automatic Seat’'. 

Recent test ejections with our latest type of seat have been 

made from a Meteor aircraft flying at speeds varying between 

150 knots and 500 knots at only 50 feet above ground level. In 
each test the gain parachute was fully developed before the 
Gummy man slighted. 

Martin-Baker are designers and manufacturers of the World's only 
‘'PULLY'' Automatic Ejection Seats. 


Martin-Baker 
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ROCKET 


T the meeting of the British Interplanetary Society on 
Saturday, 8th January, two papers were read, entitled 
Using Hydrogen Peroxide and Liquid Oxygen as a 
Rocket Propellant. They were given respectively by Mr. 
A. V. Cleaver, F.R.Ae.S., chief engineer of the rocket division 
of the de Havilland Engine Co., and responsible for the 
development of the Sprite and Super Sprite, and S. Allen, 
M.1.Mech.E., A.F.R.Ae.S., chief engineer of the Rocket 
Division of Armstrong Siddeley Motors and responsible for 
the work on the Snarler and its successors. 

Hydrogen Peroxide. Mr. Cleaver said that in the development 
of a rocket motor the choice of propellant mixture was the first 
and most important matter to be settled. There was no universal 
best mixture, and the choice had to be related to the duty. For 
fuels there was a very wide range from which to choose, many of 
them differing little in performance and most of them being quite 
easy to handle; examples were kerosine, petrol and methyl and 
ethyl alchohols. With oxidants the choice was limited in practice 
to liquid oxygen, hydrogen peroxide and nitric acid. For many 
purposes highly concentrated hydrogen peroxide (80 per cent and 
over, known as high-test peroxide, or H.T.P.) had great advantages 
—especially in manned vehicles such as aircraft 

Although hydrogen peroxide had long been a commercial 
product in concentrations up to 35 per cent it was only during the 
past ten years that it had been produced in this country in the 
concentrations required for rocket motors. It was now available 
in concentrations of up to 90 per cent at a cost of about £150 per 
ton and manufacturing methods at present under consideration 
could, in the future, reduce this price by half. In the early days 
of production of H.T.P. a stabilizer was added to prevent the liquid 
from decomposing into oxygen and water. Present-day H.T.P. 
however was very pure and very stable, the decomposition rate in 
aluminium storage tanks being about | per cent per annum in 
temperate climates and 2 to 3 per cent in the tropics. Because of 
the slow evolution of oxygen, storage tanks required venting, and 
since many materials would catalyse the decomposition of H.T.P. 
(particularly such metals as silver, copper and lead) suitable traps 
must be provided to prevent the ingress of contaminants. Con- 
tamination was indicated by a rise, above ambient, in the tem- 
perature of the fluid. A small rise could be counteracted by the 
addition of a chemical stabilizer, but in the event of a large 
temperature-rise the H.T.P. should be diluted with water 

Handling was quite easy and safe provided that certain simple 
precautions were taken. Small splashes on the skin left only 
bleach marks if washed off quickly, but splashes in the eyes could 
be extremely painful and needed immediate treatment. As with 
all oxidants there was an inherent fire risk, so no smoking was 
allowed in the vicinity. When spilt on certain organic materials 
such as wood, paper or cloth, and especially if they were oily, 
immediate decomposition occurred, with a probability of spon- 
taneous ignition. Thus protective plastic clothing and face visors 
were worn, to keep the liquid both from the body and from 
clothing. Cleanliness was imperative, and in case of trouble a 
plentiful supply of water should always be on hand; when H.T.P 
was diluted below 50 per cent ignition could not occur. Whenever 
possible self-contained equipment and self-sealing couplings were 
used to reduce risk, and at de Havillands it had been found, over a 
period of years, that industrial personnel could quite safely 
handle H.T.P. with very little training. 

One great advantage of H.T.P. was that it was a fuel in its own 
right. It could be decomposed to produce an oxygen/ water mix- 
ture at 500-600 deg C and could be used as the sole propellant in 
a rocket motor, ¢.g., the Sprite. In this system the free oxygen 
was wasted, and the performance could be doubled by burning a 
suitable fuel with the oxidant. As a source of auxiliary power 
H.T.P. was extremely convenient. The “steam” was often used 
for operating the turbine which drove the main propellant pumps, 
even in rocket motors where H.T.P. was not the oxidant for the 
main combustion chamber; examples were the Bell X-1 and 
Douglas Skyrocket research aircraft and the Martin Viking high- 
altitude research rocket—all of which used liquid oxygen as the 
oxidant 

Fuels for use with H.T.P. could be divided into those that were 
self-igniting and those that were non-self-igniting. ‘The Germans 
used self-igniting fuels to a great extent and an example was 
C-Stoff, which consisted of 57 per cent methyl alcohol, 30 per cent 
hydrazine hydrate and 13 per cent water together with a trace of 
catalyst. The ingredient that ignited spontaneously was the 
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hydrazine hydrate, but its cost was high, so methyl! alcohol was 
added as the main combustible. The water was a diluent to reduce 
combusion temperature without affecting the performance to too 
great an extent, and the catalyst reduced the time-lag between 
mixing and ignition 

In manned vehicles such as aircraft, said the lecturer, safety of 
operation was of prime importance, and here H.T.P. had a great 
advantage over all other oxidants by reason of its “thermal 
ignition” characteristics. If a fuel which was non-self-igniting 
with liquid H.T.P. were injected into H.T.P. steam at a given 
temperature, spontaneous ignition would occur when a certain 
pressure had been reached, this pressure depending largely on the 
nature of the fuel. In a thermal-ignition motor the H.T.P. was 
decomposed by a metal catalyst screen or bed and passed into the 
main combustion chamber; then, when the requisite pressure had 
been built up, fuel was injected and ignition occurred. If there 
was any leakage of fuel into the combustion chamber, cither when 
the unit was switched off or during the pressure build-up, this was 
purged by the steam flow. With normal oxidants this leakage of 
either or both propellants into the chamber before ignition was 
extremely dangerous, and had caused numerous explosions on 
ignition. An added advantage of thermal ignition was that in the 
event of the failure of the fuel system half-thrust could stll be 
obtained from the H.T.P. alone 

Although, on a weight basis, the theoretical performance of any 
given fuel with H.T.P. was lower than with liquid oxygen (for 
example, kerosine with 85 per cent H.T.P. at a combustion 
chamber pressure of 20 atmospheres, with expansion to | atm, 
gave a specific thrust of 230 Ib/Ib/sec., whereas with liquid 
oxygen it gave 250 Ib/Ib/sec.) the performance on a volume basis 
was almost 20 per cent higher. In other words, the tank volume 
required for a given total impulse would be nearly 20 per cent 
greater with liquid oxygen than with H.T.P. In addition, the 
insulation required round the liquid-oxygen tanks—at least in 
aircraft installations—increased this difference even further. Thus 
structure weight, size and drag were all increased when using 
liquid oxygen and on balance H.T.P. could often be shown to 
be preferable for aircraft applications from a performance point 
of view 

The combustion temperature, also, was much lower with H.T.P 
than with liquid oxygen—about 2,300 deg C for kerosine and 
85 per cent H.T.P., compared with just over 3,000 deg C for 
kerosine and liquid oxygen, both at a combustion pressure of 
20 atm. This made the development of an H.T.P. combustion 
chamber a comparatively easy matter. In fact, it was not at present 
sossible to realize the very high temperatures obtainable with 
liquid oxygen, because of constructional difficulties; consequently, 
the practical values of specific thrust obtainable both from liquid 
oxygen and H.T.P. with a given fuel were about the same 

Liquid Oxygen. Mr. Allen said that one of the important 
advantages of liquid oxygen was its low cost-——-between £10 and 
£20 per ton, depending on the quantity purchased, Its boiling 
point of —183 deg C was a major drawback, but the losses due to 
boiling-off were largely counteracted by the low cost. In 80-ton 
storage vessels, where thick layers of insulation could be used, 
losses could be reduced to 0.6 per cent per day; but in aircraft, 
where the allowable weight and volume were limited, conditions 
were much worse. In an aircraft installation of 600-gal capacity 
the tank with one-inch thickness of insulation weighed 300 Ib and 
had a loss-rate of 3 per cent per hour. This could have been 
reduced to 0.5 per cent per hour by using vacuum insulation, but 
only at the expense of doubled tank weight. In the case of inter- 
cepter fighters standing at the ready this loss could be important 
and would require the topping up of the tanks at regular intervals 
One way of alleviating the situation would be by super-cooling the 
liquid oxygen by, say, 10 deg. Not only would there be a negligible 
boil-off when initially filling the aircraft tank (the normal loss on 
filling was about 4 per cent) but the loss rate would be zero for 
80 min, until the liquid oxygen once more reached a temperature 
of 183 deg C 

Handling liquid oxygen was quite an easy matter. It was not 
poisonous or corrosive, so the only protective equipment needed 
were asbestos gloves to prevent frost-bite. It would not cause 
spontaneous ignition with any common materials; but a fire once 
started was exceptionally vigorous, so no smoking was allowed in 
the vicinity. A further small point was that any liquid trapped 
between two closed valves would evaporate and could cause pipes 
to burst. Thus all lines must be drained and safety devices fitted 
Choice of materials was wide, except in the case of seals. Most 
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materials normally used for seals were frozen brittle at the tem- 
perature of liquid oxygen, but water-dressed leather impregnated 
with beeswax had proved suitable. Of the normal metals of con 
struction only mild steel was unsuitable, since it, too, became very 
brittle at low temperatures. Most metals increased in strength 
at low temperature, but unfortunately i was not often 
possible to take advantage of this, because under starting con 
ditions all parts were fully stressed but were still at ambient 
temperature. In pump design it was preferable not to use light 
alloy during the development of the Snarler, rubbing had 
occurred in a light-alloy oxygen pump and the heat generated had 
the alloy to its self-ignition point and an explosion had 
All surfaces where accidental rubbing might occur were 

now made of stainless steel or bronze 
It was true that with liquid oxygen esther electric or pyrotechnic 
nition was required, but by using a pilot chamber a high degree 
could be achieved. A small percentage of the total flow 
was passed through the pilot chamber and ignited electrically 
The gases were passed into the main combustion chamber and the 
rise in pressure then actuated a switch operating the main propel 
Thus no propellants could be admitted to the 
ignition flame from the pilot 
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page, in our summary of a lecture, reference 
characteristics of H.T.P., or high-test hydrogen 
valuable as an oxidant (and in some cases also as 4 
rocket motors 
liquid, care has to be taken that it does not 
with any incompatible material that will 
and initiate decomposition, which may lead to 
spontaneous ignition. Particular care is necessary in the use of 
flexible tubes and hoses. Apart from the question of the materials 
from which the tubing is made, kinking may cause small quantities 
of the liquid to be trapped and subsequently to decompose 

At the request of the Ministry of Supply, the Flexible Advisory 
Service of the Compoflex Co., Ltd. (25 Grosvenor Gardens, 
London, S.\W.1), conducted experiments with various materials 
and designs of flexible tubing for this application; and now, after 
two years of test under working conditions, a number of samples 
have been approved by the M.o.S. and other authorities. Basically, 
the hoses are made of Terylene and a specially compounded 
p.v.c. known as Molene; advantages claimed are that the hoses are 
imert in contact with H.T.P.; flexible over a wide range of tempera- 
tures; hard wearing, light and strong; and free from the liability 
to kink 

Iwo types of hose are available, each in sizes ranging from 
lin to Jin internal diameter. The first is a wire-reinforced type 
for suction or delivery, consisting of a layer of p.v.c. covered with 
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to affect its application to aircraft propulsion units. Mr. Cleaver 
replied that in temperate climates this figure was not reached in 
storage conditions and under extremely cold conditions it was quite 
easy to provide tank heating. Flight durations were not likely to 
be long enough to allow freezing in the tanks 

Regarding nitric acid as an oxidant, both speakers thought that 
its highly corrosive nature far outweighed any of its advantages 
Its specific gravity (1.52) was even higher than that of H.T.P 
85 per cent, 1.37) and its freezing point was lower 42 deg C), 
which accounted for its fairly widespread use in the United States 
However, it was extremely dangerous to handle in the field and it 
was so corrosive that even a few drippings inside an aircraft could 
prove fatal; a comparable leakage of H.T.P. or liquid oxygen 
would be unimportant. Nitric acid was difficult to store for long 
periods, but for short periods it could be sealed in tanks. Thus 
one possible application was for anti-aircraft missiles, which could 
be stored in a filled condition ready for firing. A further drawback 
to nitric acid, especially for aircraft applications, was that achieve- 
ment of smooth ignition was much more difficult than with H.T.P 
or liquid oxygen 

In reply to another question Mr. Allen said that for space-flight 
liquid oxygen was the best of a poor choice. The only oxidants 
giving higher performances were liquid fluorine and liquid ozone 
The former was very poisonous, extremely difficult to handle, and 
cost at present £6,000 per ton. Liquid ozone was still a laboratory 
curiosity and seemed unlikely to become an article of commerce for 
many years 


ING 


a layer of Terylene which has been coated on both sides with 
p.v.c.; over this is wound an austenitic stainless steel wire spiral 
covered with one layer of p.v.c. and two layers of p.v.c.-coated 
Terylene. The layers are then bonded to give a light-weight, 
smooth-bore flexible hose. It is stated that the wire spiral will 
allow the hose to support the weight of a man without damage 
I'ypical data for a 1}in id. hose are: weight per foot, 0.87 Ib; 
maximum bend radius, 4in; test pressure, 200 Ib/sq in 

Ihe second type is an ultra-light collapsible hose, without wire 
reinforcement, which can be wound flat on a reel. The problem 
of avoiding the risk of H.T.P. being trapped by the hose in its 
collapsed state was solved by forming a spiral channel in the 
bore lining, thus leaving an escape passage fs gaseous products, 
no matter how much the hose may be flattened or kinked. Weight 
per foot is 0.25 Ib, and test pressure 150 Ib/sq in 

Compofiex are now working on a wire-supported and braided 
high-pressure hose, developed from the medium-pressure type 
and with an additional overall braiding of stainless steel. A jin 
id. hose, the first of the high pressure range to be developed, is 
to have a working pressure of 800 Ib/sq in 

Samples of the new products were shown to representatives of 
Government departments and the aircraft industry at a recent 
private exhibition in London. Also on show was a range of 
ancillary equipment, including “O” rings and non-creep gaskets, 
together with specially developed Avery Hardoll couplings 


POWER FOR BRITAIN’S NEW FIRST-LINE FIGHTERS 


An orderly and heartening array of Armstrong Siddeley Sopphires ready for despatch from Brockworth Engineering. The four nearest the camera 


ore “paired” and are probably intended for Javelins, whereas the remaining six are likely to be for Hunters 


The Victor, too, is Sapphire-powered 
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Further Summaries of Papers Given at Southampton 


AST week we published slightly shortened versions of 
two of the papers presented at Southampton during 
the third annual conference on “Problems of Aircraft 

Production” organized by the Southern Section of the 
Institution of Production Engineers. In the following are 
summarized the remaining three papers, which dealt with 
aspects of the general theme, “integral construction con- 
trasted with traditional methods.” 

Problems of Forging. A particularly specialized paper was given 
under this title by Mr. G. W. Richards, a director of High Duty 
Alloys, Ltd. Mr. Richards began by outlining the marked change 
in the industry's forging requirements during the past ten years 
Until about 1946, most of the industry’s forgings were needed by 
the engine manufacturers for such components as pistons, cylinder 
barrels, reduction gear cases and similar components. Today, 
however, there was a considerable demand from airframe manu- 
facturers for forged components of a very different category 
Modern airframe forgings were of a much more intricate nature 
and, in many cases, involved thin sections formed in alloys 
possessing the highest mechanical strengths available 

Generally speaking, one could liken the relationship of the 
medium-strength and high-strength aluminium alloys to the 
relationship of mild steel to high-alloy steels. The high-strength 
aluminium alloys were obviously more complex than the medium 
strength materials, and workshop processes presented problems 
which were not encountered previously. These problems had 
been largely overcome by the active co-operation between the 
material manufacturer and the aircraft industry, and some meas- 
ure of the success achieved was shown by the universal use of 
high-strength aluminium alloys in modern airframes 

One of the principal initial problems was the production of a 
forged surface of suitable quality, free from folds and surface 
imperfections. Such faults could be formed during the forging 
operation, and the tough high-strength alloys tended to be par 
ticularly troublesome in this respect 

It was especially difficult to produce thin sections, as these 
required forging pressures of at least 20 tons/sq in for high 
strength light alloys. With the largest British presses [High Duty 
Alloys have a 12,000-ton press} the largest possible thin-section 
component was roughly of 600 square inches plan area. There 
was also a completely new demand for forged slabs or planks, 
in high strength aluminium alloys, for machining to provide 
prototype components. Such slabs often required cast billets of 
one to two tons weight of a suitable quality for forging. Special 
procedures had been evolved in order to achieve the full 
mechanical properties of the material in each dimension. 

Mr. Richards devoted the remainder of his paper to an analysis 
of solution heat-treatments and discussed the tremendous import 
ance of employing the optimum quench temperature for the 
part concerned. One of his principal conclusions was that the 
quench of an anodised specimen in boiling water was practically 
equivalent to quenching an untreated specimen in cold water 


Machining and Forming Problems of Integral Construction. 
Bearing this title, the next paper was noteworthy in several 
respects. Not only was it prepared jointly by a design engineer 
and a production engineer, but it also described work done by 
the industry in general—including, of course, the authors’ com 
petitors. The survey was prepared by Messrs. E. D. Keen, B.Sc 
Eng.), F.R.Ae.S., and A. W. Menzies, who are respectively 
assistant chief engineer and process development manager for 
Armstrong-Whitworth Aircraft 

In its broader sense, they pointed out, the term “integral con 
struction” could be applied to the whole process of reducing the 
number of component parts in a modern structure—a process 
made necessary by the extreme difficulty of making joints in 
very highly loaded parts. Modern aircraft needed many more 
machining tools than did their more lightly loaded predecessors, 
and already the “integrated” form of construction, exemplified 
by a high-tensile-steel spar root fitting (referred to later), was 
using a great variety and quantity of expensive machinery 

The paper first outlined the early development of wing sections 
employing machined planks of light alloy, which had been under- 
taken by Armstrong-Whitworth since the end of the war. More 
recently contracts had been placed for three Meteor tailplanes 
with integral stiffeners. The original programme envisaged three 
stages (first, machining from solid to the required contour without 
any further forming process; second, machining flat from a solid 
billet and subsequent stretch-forming; and third, flattening out 
and stretch-forming a split tubular extrusion). In the event, the 
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project did not progress beyond the second stage, owing to lack 
of suitable flattening plant 

The paper went on to discuss a research project by Short and 
Harland, described by Mr. K. L. C. Legg of that company [as 
reported in Flight of December 18th, 1953]. This development 
was a spar box structure employing integral construction, to 
compare with the existing spar box of the Short S.B.5. According 
to Mr. Legg, the integral spar box saved about 25 per cent on 
weight, 44 per cent on detail parts and 70 per cent on attach 
ments; it was estimated that the method could permit a produc 
tion cost saving of 39 per cent, based on a run of 50 aircraft, Le 
200 machined planks 

Another series of tests had been conducted by and for the 
Bristol Aeroplane Company; in this case the workpieces were 
large test-panels of Noral 75S-W, the first billet having measured 
4tt by 18in by 2}in, and a second pair of billets 6ft by 18in by 
2}in. These panels were milled to leave longitudinal stiffeners, 
a very close tolerance having been maintained throughout 

Investigations had shown that there was a possibility that 
future high-speed wings would be designed purely from con- 
siderations of stiffness, and that the flight loads would permit 
the use of lower-grade material. The possibility of casting wings 
could not, therefore, be excluded, and the development of shell 
moulding techniques was of considerable interest. An illustration 
showed the centre-section and inboard portions of a swept-back 
tailplane spar flange produced in low-grade alloy for demonstra 
hon purposes 

Ihe remainder of the paper was devoted to various aspects 
of contour milling and the machining of production components 
Illustrations were shown of two proposed machine tools [neither 
of which is new in conception]; the Boulton Paul [Crocombe] 
design involving spanwise milling along straight generation lines, 
and the Armstrong-Whitworth skin miller employing a con 
ventional milling head mounted on a traversing saddle moving 
across the length of the worktable. The worktable of the Arm- 
strong-Whitworth machine is to be held at each end by a 
power-driven crosshead so that it moves radially about the origin 
of the profile-generating lines; the contact lines of the two 
rollers at the ends of the table and the cutter are always to be 
in the same straight line corresponding to a straight generating 
line in the wing profile 

In conclusion, some comments were provided on two actual 
production pieces now being turned out by Armstrong-Whit 
worth: a lght-alloy undercarriage pivot bracket and a set of 
spar root end fittings in high-tensile steel, The manufacture of 
these pieces will be described in considerable detail in a forth 
coming issue of our associated journal Aircraft Production 

Discussion. Pror. J. V. (College of Aeronautics) spoke out 
against the allocation of “tens of millions of pounds” for research while 
far smaller sums were begrudged for production development He 
juoted the case of men who, he said, had to fritter away money on 
standard tools because they knew they would not get their companies to 
capable machine.” ‘The familiar Keller and Hydrotel 
wrong for skin milling; having been designed to cut 
were too slow and expensive Aluminium alloys 
a colossal speed,” and we had to 


purchase “a big 
were, he thought 
hard materials, they 
could be cut-——heat-treated or not-——at 
face up to providing suitable machinery to do it, Regarding presses, at 
least a $0,000-ton unit had to be thought of Stretch-forming was 
essential to take out post-machining distortion of integral components 
For high-speed aircraft, many people would tend to wait and see whether 
or not large skins would have to be machined in steel or titanium alloy 
Prof. Connolly showed illustrations of a Cranfield experiment in stretch 
forming a tapered skin, and concluded by stating that, if only one or two 
panels per day were needed, the job could be done by a machine built up 
with a welding torch, concrete, hydraulic jacks and a few angle-sections 

K. L. C. Leoe (Short Bros. and Harland) showed a new 10ft panel 
roller-levelled with chordwise stiffeners. He stated that it was essential 
to have a stretch-press quick] even if work began now, it would not be 
available inside two years, and the cost would not be as high ws that for 
large machine tools. He favoured large forgings for integral construction 
but there was nothing like enough capacity in this country, He hoped 
that the 20 tons/sq in forging pressure might be reduced, and then 
jueried whether or not Cu-Al alloys were more easily forged than 
Zn-Al (D.T.D. 687-683); his company believed D.T.D. 646 to be far 
better at higher temperatures 

W. S. Hottsis (M.o.$ ontrasted the interest shown two years ago in 
metal-to-metal bonding with that now being displayed in integral struc 
We needed stretch-levelling equipment, 10ft rolling mills, “3-D”" 
acrofoil-contour mills, and increased-capacity forging and 
extrusion presses; with these, he thought, we could save £1,000 per 
aircraft by comparison with present techniques, and for a capital outlay 
of £15m. Of machining, he said that steel was preferably cut faster but 
with lighter tooth loadings than at present, and he held up Short’s work 
with moulded tungsten-carbide tools as an example of modern practice 
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G. W. Ricnaans, replying: forging pressures might, at an indeter- 

nate Gate, be reduced to about 12-14 tons/sq in. Information on large 
labs was was dificult t produce slabs in certain alloys, but 
he thought rolled slabs were generally preferable. (.u-Al alloys aught be 
better for thin pieces 

A. Mewzis also replying, agreed that steel was preferably cut fast, 
but cited the case of « 90-ton sper on which a fast cut was impossible 

W. BE. Gore (Aircraft Production) asked for opinions on the relative 
merits of forming panels with thin surface stiffeners by close forging or 


(>. W. Ricnaens, replying, said that this problem was governed by 


stiffener mitch (which might not allow room for a tool); it was difficult to 
die accure bul an improvement might result from 
heating the whole die to forging temperature 

asked what was “larg forging by 1955 standards? 
He trasted the requirements for a prototys r, now, 20 prototypes” 
with those for production wml then discussed the work required to 
wnprove mechanical properties of slabs, particularly clongation He 
alled for stress-free (stretched) stock 

(+. W. Ricnagns, replying, noted that one could obtain a cast (rolled 
ingot weighing five or sin tons and « forged billet of roughly half the 
weight It was difficult to control the quality of such large pieces, the 
problem being the mechanical one of extracting the heat Elongation 
became poorer in such sizes, particularly across the shorter transverse 


lirection; 10 per cent could not be seen yet, but 4 of 5 might be 
attained 

1. f M. Onam (Bristol) inquired about bulbed, legged or D-section 
tifleners, possibly combined with transverse ribs Bristols had found 
distortion negligible (0.040in on a 6ft slab, for example) and asked 
Yorthern Aluminium whether there could be an expansion in slab 
production 

DD. Mrrenecs (Northern Aluminium) noted that Bristol's plate had 
been stretched (Le, stress-free) and promised that an expansion of 
business would follow firm orders 

I (Vickers-Armstrongs) cited the manufacture of 
oft ft» tin aileron skins, with stiffeners, accurate to 0.018in; panting 
was found between the stiffeners, which was overcome by using Farnham 
rolls to alter the stress distribution 

KR. D. (Vickers-Armetrongs) pointed out that, with forging 
pressures set at 20 tons/sq in, his company would need a 400,000-ton 


press to do what they wanted; he preferred machining and extrusion 
He also brought up the subject of machining in the flat and then forming 
to contour by shot-peening (as is done on the Super Constellation 
BE. D. Keen, replying, spoke of “the difficulty of getting people to do 
extrusions which can be stretched-formed.’ Aircraft for Mach 1 to 1.5 


required wing-skins of half-inch light-alloy sheet, very highly loaded but 
without stiffeners; he doubted if such skins could be shot-peened 

Pror. Cownotty said that, with care, panels could be stretched 
without wasting becoming a problem 

W. G. Horron (Closter) inquired of the importance of surface finish 

A. Menzies, replying, said that surface finish raised a huge problem 
the polishing of flat surfaces was much less important than ensuring that 
all radii and changes of section were of the highest accuracy and finish 

EF. D. Keen also emphasized the importance of stress-raisers, and of 
the effort in the micro-inch field being transferred to considerations 
of fatigue 

}. Hatt (Blackburn and General) complained that present stretching 
equipment could not handle cross-sections exceeding 60 sq in, and that 
nothing bigger would be available for two years Could solution 
heat-treatment at elevated temperatures help? 

W. agreed that this might be the case 

High-speed Machine Tools for Aircraft Production was the 
title of the third paper, and this was one of the few occasions upon 
which the author was able to report solid, tangible progress 
towards the provision of machine tools tailored to the requirements 
of the aircraft industry 

The author was Mr. S. Radcliffe, B.Sc. Tech.), AM.1.Mech.E., 
M.1.Prod_E., technical director of Wadkin, Ltd., of Leicester. He 
began by recalling the paper by Mr. S. P. Woodley (Supermarine 
at the 1954 conference, suggesting the adaptation of “the case, 
cheapness and versatility of the router technique to the problems 
of skin milling and many other components.” He and Mr 
Woodley had since gone far in installing new developments of 
conventional routers in the Supermarine South Marston works 
lreferred to in Flight of January Ist, 1954 and also in Aircraft 
Production, August 1954 and February 1955] 

The machine now in use had a very substantial superstructure 
carrying an overhead template. Mounting the template above 
the work had already been proved to offer great advantages, 
including greater flexibility in choice of cutter diameter and guide 
bush rollers, height clearances and range of operations possible; 
the fact that the template could be left in place throughout a pro- 
duction run; and elimination of the risk of cutter damage to the 
template The machine has now been at work for some four 
months, with great success 

Developments along this general line included machines capable 
of accepting much larger work. Whereas the machine shown had 
s table 10ft by 2ft 6in arranged to traverse, the next stage would be 
» unit with a fixed 25ft table overhung by a pair of routers mounted 
on power traverses. Hydraulic control from the overhead template 
would be another advantage 

Mr. Radcliffe went on to discuss rate of metal removal, cutter 
design, life and lubrication, methods of working, and similar prob- 
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lems. Metal could now be removed at rates very much greater 
than before, and a 20 h.p. router head was being designed which 
would roughly double the output at present possible. Some 
high-speed-steel cutters were still being used (in spirals) but even 
these would shortly give way to carbides. Pocketing cutters using 
molybdenum disulphide lubricants were now running on con- 
tinuous production for a week without being touched 

Wadkins had designed a new skin-milling machine with a fixed 
table 16ft by 5ft, the cutter head (a 20 h.p., 20,000 r.p.m. router) 
being carried on a gantry cross-slide. Power feed would be pro- 
vided along the length, working in conjunction with double-acting 
pneumatic cylinders at right angles to the feed to keep the guide 
roller up to the profile plate. The template would be overhead, 
and stepped templates or packing on the table would be used for 
stepped pockets or tapered skin 

Another new machine was a universal miller, capable of rapid 
three-dimensional work on large components. The prototype 
would be finished in a few weeks, and would be an open-side 
machine, with longitudinal traverse on the table, cross-traverse 
on the cross-beam, power-feed table rotation and a spindle head 
canting through 120 deg. The machine would take work up to 
Sft x 3ft » 3ft, or up to 7ft diameter for simple circular-milling. 
A hydraulic copying tracer would be an optional fitment, and a 
great range of desirable features would be standard 

One of the largest new Wadkin machines was a spar miller 
specially developed for the aircraft industry. It marked an 
abandonment of open-side construction, being of a more rigid 
bridge-type. On the other hand, the travelling outboard arm 
could be removed for wide material 

The pivot-point for the canting horizontal spindle had been 
carefully chosen to ease calculations for the canting copy bar 
Vertical and horizontal slides in front of the canting slide 
mechanism would permit re-positioning of the cutter after regrind- 
ing, and it was proposed to control the canting and rise-and-fall 
by independent hydraulic servo mechanisms. Three sets of copy 
bars would be used, all mounted at the rear. The spindle would 
be driven by a motor giving up to 60 h.p. at 3,000 r.p.m., and the 
machine would be able to work on steel or light alloy. The table 
width would be 24in (new for British-built machines) and the 
length any multiple of 14ft 

Mr. Radcliffe discussed the problem of clearing away the swarf 
from a spar mill of this type, and then suggested that a useful 
additional feature might be a radial-arm router. If such a unit 
were fitted, in conjunction with drop-on templates, tapering, and 
possibly additional pocketing, could be carried out at one setting 
of the spar. Spar mills were, in any case, expensive, and it was 
doubtful whether it was worth while having all machines of the 
universal type 

Another illustration showed an aluminium-plate sawing machine 
now being developed. It comprised a circular saw mounted 
on a power traverse across a table 76ft by 26ft, the table consisting 
of powered conveyors. The maximum size of billet would be 
45ft « 10ft « Sim, the saw having a 44in wheel driven by a 75 h.p 
motor at a feed of up to 10ft per minute. Swarf would be exhausted 
by a drag-link conveyor capable of removing up to 120 cu ft per 
hour, running on to a belt elevator to lift the swarf into bins. 


The last section of Mr. Radcliffe’s paper dealt with the sawing 
of expanded honeycomb sections. The biggest problem was to 
make cuts over 4ft across and to generate accurate curves for 
producing aerofoil sections. A drawing showed a suggested band- 
saw driven at 8,000 ft/min by a 5 h.p. motor, the work being 
mounted on a fixed table—if possible in a rigid frame—and the 
horizontal blade traversed over the work under the control of cams 
of suitable profile 

Mr. Radcliffe concluded with a note on the future, ending 
with the words: “I hope that in this great step forward to 
electronic control the British machine-tool industry will play its 
part and give the aircraft industry the equipment it needs to 
produce its products 

Discussion. H. A. Cuampers (Rockwell Machine Tool) noted that, 
in America, a wing skin 25ft by Sf{t could be machined in 25 tw 40 hours 

(. Bromace (Gloster) expressed concern over the disposal of swarf 
in spar milling, to which Mr. Radcliffe replied that it was less of a 
problem if an exhauster of up to 8,000 ft/min speed were fitted and if 
downcutting was adopted 

(English Electric) pleaded for stress-free stock—‘the 
missing link” being the means of stretching it 

A. Vines (Fairey) believed that the preceding 12 months had been 
“the turning point” and that firms were at last showing an interest in 
the special requirements of the aircraft industry 

Messes. FRanKLAND AND Frost (Westland) brought up the subject of 
spindle moulding, and called for larger equipment of this type with 
dynamic balancing. Mr. Radcliffe replied that one could design routers 
to accept an out-of-balance force 

P. V. Brown (M.o.S.) spoke of the possibility of a variable-angle head 
on a Wadkin WT router, and Mr. Radcliffe cited the special rocking 
head supplied to Shorts for prototype aircraft work 

W. |. Moroan (M.T.T.A,) hinted at the possibility of a link between 
Mr. Keen (whose paper mentioned machining on virtual centres) and 
Mr. Radcliffe. The latter thought that three-dimensional problems had 
by no means all been solved 
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Mountain Waves: Theory and Practice 


Scientists and Pilots Discuss 


XCEPT at gliding contests, 
opportunities for organized joint 
discussion between pilots and 
meteorologists on lee-wave phenomena 
have been rare in the past. The full 
attendance at the Royal Meteorological 
Society on January 19th showed how wel- 
come was such an opportunity, for the 
; Society was holding a “free-for-all” dis- 
i= cussion on Airflow over Mountains 
~~ The first basis of the discussion was a 
summary given by Mr. G. A. Corsy of the 
Meteorological Office, Dunstable Early 
visual evidence that* mountains could 
influence airflow (apart from an increase in 
turbulence) he said, had been seen in cap 
clouds over and downwind of mountains 
Mother-of-pearl clouds over Norwegian 
ranges had been observed at heights of 
70-80,000ft 
Glider pilots in the 1930s had been the 
first to report rising air in the lee side of 
The difficulties of — mountains, undoubtedly caused by some 
gliding: Camphill’s form of atmospheric lee-wave. From their 
ridge-top wind- accounts had come the conception of the 
reversal nature of such waves: typical wavelengths 
were three to five miles; the wave amplitude 
increased with height up to certain level and then decreased; and 
in the waves the air was remarkably smooth 
Power pilots, too, had shown a growing awareness of these 
phenomena During the past few years, B.E.A. pilots had 
reported many instances of flying through alternate smooth 
regions of rising and sinking air. Normal rates of ascent and 
descent varied from a few hundred to 1,000 ft/min, with a maxi- 
mum of 2,500 ft/min over Europe. On one occasion, over 
Northern Spain, an aircraft flying at 11,000ft had been lifted to 
14,000ft and forced down to 8,000ft three times, in spite of the 
use of maximum power in the regions of sink and throttling back 
in the rising air 
A study of pilots’ reports had shown that, for the formation 
of waves, the wind must be fairly strong. Normally, the wind 
velocity increased with height and remained constant in direction 
The occurrence of waves.was more probable in winter than in 
summer, and the evening was the most favourable time of day 
Most theoretical explanations of wave phenomena had in the 
past aimed at analytical steady-state solutions by pertubations 
theory, Mr. Corby continued. Linear differential equations could 
express wind variation in space, and the solutions of these 
equations depended on the scale of the mountains over which 
the air was assumed to flow 
Diagrams based on Queney’s calculations were next exhibited 
The flow of a uniform airstream over a small ridge showed a 
single wave at the ridge, with no lee-waves. For a ridge of 
about 100 km width, geostrophic forces (in addition to stability 
considerations) entered the calculations, and lee-waves were dis- 
cernible, increasing in height with distance downwind. ‘These 
did not give a realistic picture, however, for these waves were 
not the type encountered by powered aircraft and gliders 
The speaker next turned to the theoretical work of Dr 
R. S. Scorer. According to Scorer, he explained, an airflow 
either could or could not have lee-waves; if it could, then it was 
very sensitive to wavelength. A ridge or mountain could cause 
disturbances of all wavelengths, and the airflow in effect selected 
the one to which it was sensitive 
A diagram of the airflow over a ridge under conditions favour- 
able for the occurrence of lee-waves, based on Scorer’s theory, 
showed lee-waves increasing in amplitude with height up to a 
certain level, above which the amplitude decreased. The varia- 
tion of 1°, and the agreement of this theory with observation, was 
next described in detail. Mr. Corby concluded by showing slides 
of the various wave systems propounded by Dr. J. Férchtgort 


A summarized translation of a paper by Férchtgott, The 
Measurement of Airflow Deformation behind Mountain Ridges, 
was presented to the meeting by Mr. A. H. Yates. The author, 
he said, had put forward a model based on ground and air 
observations as a basis for theoretical comment. Three types of 
observed waves were listed 

The first was a simple lee-wave, or downwind wave. Here 
lenticular clouds were present over the downwind crests; there 


‘Airflow Over Mountains” 


was no inversion; and near the ground there were “rotating 
clouds” at the wave-crests, with up-currents at the edge nearer 
the ridge and down-currents at the downstream edge 

The second type was termed an “inversion wave,” and 
possessed lenticular cloud at the wave-crest above the ridge and 
a standing rotating eddy in the lee of the ridge Thirdly there 
was a composite wave, a combination of the first two types com 
prising a more complex pattern. According to Foérchtgott, the 
appearance of the rotating clouds was of a gradual drift down- 
wind and decrease in size followed by a rapid movement upwind 

Férchtgott'’s paper next referred to the four sections of wave 
airflow—descending air, trough, ascending air, and crest—and to 
the fact (previously reported in this country by Ludlam) that 
temperature soundings taken in only one of these regions would 
be misleading. To obtain the correct temperatures, and hence 
the real lapse-rate in undisturbed air, an average of regions | 
and 3 should be taken. Many previously reported inversions, 
the author claimed, might not have been actual inversions, due 
to the effect of waves 

The general discussion was opened by Mr. C. E. WALLINGTON, 
in charge of the met. forecasting at last year’s World Gliding 
Championships, who pointed out that some frontal zones assisted 
the formation of waves. He described a glider flight he had made 
from Camphill last July, on a day when a warm front was 
approaching 

Although on this occasion a low, turbulent flight along the 
ridge had been anticipated, smooth wave-lift was encountered 
and the speaker had afterwards attempted to discover whether 
observations made on this flight would support Dr. Scorer’s wave 
theory. Downstream the waves were of decreased strength: Mr 
Wallington submitted that they were there ef a composite nature 
which, rather than turbulence, might account for this dissipation 

The observations did support the theory. After suggesting 
that waves ahead of warm fronts be further investigated, the 
speaker gave a suggested model for the pre-frontal region 

Dr. R. S. Scorer of Imperial College next described the con 
ditions under which eddies could form on either side of a ridge 
He gave details of the effect of lee-waves, observations made 
during last year's Isle of Man expedition, and catabatic effects 
A photograph showing the ridge-top eddy at Camphill, in which 
two windsocks a few yards apart pointed in opposite directions, 
brought enthusiastic applause from his audience 

Mar. FRANK Foster, glider pilot and B.E.A. captain, contributed 
accounts of waves he had experienced during airline flying over 
Europe. On one occasion near a 30-mile ridge of mountains in 
France the aircraft had risen at the rate of 1,500-2,000 ft/min 
for two minutes or more in spite of the engines being throttled 
right back. Another wave, experienced south-east of Nice, had 
produced a regular series of clouds, spaced at half-mile intervals, 
which curled over at their ends; turbulence had been associated 
with these curl-overs 

The orographic effect of airflow on rainfall was discussed 
by Mr. J. S. Sawyer (Meteorological Office), who quoted an 
example where the positions of rainfall maxima along and just 
inland from the Dutch coast had implied a wave system. In 
general, however, this was a complicated problem 

That waves associated with fronts were uncommon was sub 
mitted by Mr. H. 8S. Turner (Meteorological Office, Northolt 
The most usual time for waves was when the edge of an anti 
cyclone coincided with ridges. One hundred reports of waves had 
been collected at Northolt from B.E.A. pilots, and a possible 
relationship between standing waves and high-level turbulence 
was being studied 

Further details of the airline reports at Northolt were given by 
Mr. 2. K. Prcssury (Meteorological Office, Northolt ©f the 
hundred reports, he said, 66 were definite cases of waves. In 
most cases there existed a layer of unstable air up to about 2,000ft, 
then a stable layer 800-10,000ft deep, and a third unstable layer 
The wind velocity increased with height in every case at least 
up to the top of the second layer 

The shortest wavelength experienced was two miles, with the 
majority between three and eight mile In support of Scorer’s 
theory, the strongest vertical currents did occur near the top of 
the stable layer and, in addition, the up-currents were in general 
stronger than the down-currents. Examples had been given of 
1,200 ft/min at night and 1,900 ft/min at 8 a.m 

In eight out of 10 of these strong cases, there had been an 
inversion, and in six out of 10 a double inversion. The instances 
of turbulence had apparently been encountered at times when 
waves were either forming or dissipating 
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A hitherto unpublished view of the H.P 88 and 
its slab tail, referred to below by Mr. “Mike” 
Byrne of Blackburn and General Aircraft 


The Eduor of “Flight” does not hold him 
self responsible for the views expressed by 
correspondents in these columns; the names 
and addresses of the writers, not necessarily 
for publication, must m all cases be given 


CORRESPONDENCE 


The Slab Tail 


N your recent leader on the slab tail you make a statement 

which I think is inaccurate, although I have seen elsewhere a 
similar suggestion regarding the first aircraft to be so equipped 
So far as I am aware, the H.P.88, which was built by Blackburn 
md Creneral Aircraft, Ltd., was the first British jet aircraft to 
fiy with a slab tail. This could not be announced at the time 
of its experimental flights, because of its security grading. The 


first flight was made in June 1951, the pilot being “Sailor” 
Parker. I enclose a photograph which shows the tail clearly 
Brough, East Yorks M. G. K. Byrne 


Not so Good? 


l ONT you agree that it is time to start telling ourselves how 
good we are not, instead of the consistent self-praise which we 
hear and read about almost every day? 

Sur Miles Thomas has my profound sympathy. Here is a man 
charged with the task of operating an international airline network 
im direct competition with dozens of efficient, keen and well 
equipped competitors. On the one hand he is expected, if not to 
show a profit, at least to keep losses to a minimum. On the other 
hand, when he even suggests acquiring aircraft with which to 
compete on more even terms with his competitors, there is an 
immediate outcry because the proposed aircraft are American 
ind not British 

In the nine years since the end of hostilities we have not yet 
produced a commercial aircraft capable of operating the Atlantic 
route, nor do we have one in sight even today The Americans, 
on the other hand, are retiring aircraft which have operated this 
route successfully for years 

This is indeed a sad thought when one considers the excellent 
sircraft produced by this country during the war years. Where 
lies the fault? Whatever it is, let us pin it down and put an end to 
thes frittering away of time, moncy and prestige 

Findel, Luxembourg J.O.N 


The Scheldemeeuw 
yo R correspondent Mr. N. Kadmon (January ]4th) men 
tioned the Dutch pre-war Scheldemeeuw. No doubt the 
Scheldemeeuw was one of the smallest fying-boats ever built. It 
was developed from the Scheldemus, a small single-seater land 
plane of almost similar dimensions. Only one prototype of the 
Scheldemeeuw was built, I think, and a photograph [reproduced 
here—-Ed.| is enclosed The littl biplane was constructed by 
Mr. Slot, who designed the Pander Postjager, which took part in 


The midget Scheldemeeuw flying boat 


the Melbourne-race_ but had very bad luck. The Scheldemeeuw, 
of all-wood constru€tion, had a Praga engine of 32-40 h.p., which 
gave a maximum speed of 125 km/hr (78 m.p.h.). The engine 
drove a pusher airscrew behind the cockpit. Small floats were 
fitted under the ups of the lower wing. The Scheldemecuw was 
made for the private pilot and, though it was never built in 
series, it was certainly a very interesting small aircraft 

Speaking of flying-boats, do you think that Martin are right in 
claiming the SeaMaster as the “first jet flying-boat in the world”? 
Many people will give this title to the Saunders-Roe SR/A.1, 
though it never went into series production. 


Boskoop, Holland HuGo HoorTMan. 


“Blind-Flying” Passengers ? 
OUR correspondent Mr. J. V. Smith recommends that future 
high-altitude airliners should have no windows, as the only 
reason for them is passenger reaction. I suggest that under these 
conditions there would be no passengers anyway, so that the 
question of their reaction would not arise 
In contemporary airliners which do have windows, perhaps the 
airliners would consider reserving view-less seats for passengers, 
such as Mr. Smith, who have no wish to see out; ''.ey could then 
allocate the remainder to those who enjoy flying ‘or flying’s sake. 
Esher, Surrey D. B. PARKINSON 


OUR “blind-flying” correspondent appears to have little 

knowledge concerning the effective operation of a modern air- 
liner, and I find it quite impossible to agree with his suggestion 
concerning windows 

Surely the success of an airliner in competitive service depends 
largely upon its passenger-appeal? I miust agree with Mr. Smith, 
that one often spends a certain proportion of a long flight in 
sleeping, but nevertheless a great deal of the enjoyment of flying 
is to be gained from the wonderful views experienced; and this is 
especially so with the high-altitude jet airliners. The sugges- 
tion that windows should be deleted from transport designs 
shocks me; and that a modern airliner could, even in the vaguest 
manner, be associated with travel in a tube train seems to me 
sstounding. Perhaps, on Mr. Smith's “dummy window” aircraft, 
tastefully painted dummy food would be served? 

Considering the advances we have made during recent years 
concerning metallurgy and aeronautical design we can surely pro- 
duce a pressurized cabin with windows able to stand the stresses 
of high-altitude flight 

Fulmer, Bucks D. W. SUTHERLAND 


Veterans for Preservation 

WAS interested to see the paragraph on p. 61 of your January 

14th issue referring to the Hurricane and Spitfire to be pre- 
sented to the Science Museum. It is a good thing at last to see a 
fairly detailed record of the past doings of these familiar fighting 
aircraft 

One point on which I would disagree with your paragraph 
concerns the serial number of the Spitfire. You quote it as R9444, 
but this is the serial of one of the Halifax II's flown by the first 
Halifax squadron—No. 35. The serial of the Spitfire is almost 
certainly P9444, which has appeared on Horse Guards’ Parade 
from time to time in company with the Hurricane L.1592 

It is to be hoped that when these two veterans take up their 
stance at Kensington they will be repainted in 1940-style mark- 
ings, if possible with the correct squadron lettering instead of the 
1942 vintage markings which they wear at present 

Ewell, Surrey J]. D. R. RAWLINGS 

[The serial R9444 was given in the Air Ministry's announce- 
ment concerning the two aircraft; but the “R” should clearly have 
been a “P”.—Ed.] 
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Life line of communication... 


In 1906 Marconi’s carried out their first 
experiments in ground to air radio. Today more than 

40 airlines and 20 airforces fit Marconi equipment and 
Marconi ground installations are in use throughout the 
world’s airports. The foresight and enterprise that have 
developed the communications on which elaborate modern 
aircraft operation relies are still alive. Marconi research 


today is making possible and safe still further progress. 


MARCONI 


Planning & Installation of Airport and Airborne Systems 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX 
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(Left) At the Napier apprentices’ 
prize-giving, described below, Mr 
H. Sa ( ging director) 
presents the Company's Trophy to 
student apprentice 8. Neal 


(Right) At the prize-giving to 
apprentices of George Kent, Ltd. 
the awards were presented by the 
chairman and managing director, 
Cdr. A. W. Kent, R.N/(Ret.). He 
is seen handing the R. W. Bedford 
Challenge Cup to J. C. Keeling. 


THE INDUSTRY 


Napier Apprentices’ Prize-giving 


GPEAKING at the annual prize-giving to Napier apprentices, 
Mr. H. Sammons, C.B.E., M.I.Mech.E., F.R.Ae.S., F.R.S.A., 
(managing director), said that since 1951 the number of graduate 
apprentices had multiplied two-and-a-half times, of student 
apprentices three times, and of craft apprentices twice. Paying 
tribute to both the keenness of the apprentices and the efforts of 
their supervisors and instructors, he said that he looked forward 
to the day when the principal positions of management, including 
that of managing director, might be filled by young men at present 
training with the company. In speaking of the guests present at 
the prize-giving, Mr. Sammons expressed pride in having with 
them the Mayor of Acton, Councillor S. C. Rowell, who was not 
only the first citizen of the borough, but also a very valued member 
of the Napier production team. 

Mr. J. F. A. Radford (chief of personnel and training for the 
London group) said in his report that apart from Robin Allan 
and Brian Neal, who had obtained first-class and second-class 
honours degrees respectively at Northampton Polytechnic, four 
other students had qualified, via Higher National Certificates, for 
graduate membership of the Institution of Mechanical Engineers 
Eleven of the twelve boys who sat for the H.N.C. had achieved 
their objective, and sixteen who had taken Higher National 
Diploma courses in mechanical and production engineering at 
Enfield and Kingston Technical Colleges had satisfactorily passed 
their examinations. 


Keeping Out the Draught 


HAT is described as “one of the largest photo-electric con 
trolled door-opening installations in the world” makes use 

of the specialized equipment manufactured for such applications 
by Radiovisor Parent, Ltd., 1 Stanhope Street, London, N.W.1 

The installation is in one block of the Vauxhall factory at Luton, 
a large building devoted chiefly to the manufacture of major 
units and to final assembly of commercial vehicles. Thus, in 
addition to a heavy flow of incoming and outgoing trucks carrying 
raw materials, parts, etc., through the various doors, there is a 
constant stream of assembled vehicles passing out through the 
largest doors. The problem of maintaining an equable tempera 
ture in the block is aggravated by the large volume of air extraction 
caused by certain of the processes in the building. In all, the block 
occupies 800,000 sq ft and has approximately 30 major door 
openings of various sizes up to 20ft wide and 13ft high 

The difficulties were solved by routing incoming and outgoing 
vehicles through two separate channels, each channel being 
equipped with an air lock consisting of two doors, only one of 
which can be open at any given time. The doors are actuated 
automatically by electro-pneumatic door-closing mechanism con 
trolled by Radiovisor photo-electric equipment 

The system has a great many refinements, such as the fact that 
the photo-clectric beam can be slanted in the vertical plane, thus 
giving coverage for vehicles of different heights. There are also 
automatic traffic signals at the doors 


IN BRIEF 


Mr. F. J. W. Wingfield Digby, M.A., F.R.Ac.S., informs us that 
after 32 years with Westland Aircraft, Ltd., the last ten as chief 
designer, he has resigned his position with the company as from 
the end of January. Educated at Uppingham and Cambridge 
University, he learned to fly at the London and Provincial 
Aviation Company’s school at Stag Lane, Edgware, in 1919 


On January 16th Mr. Leslie Gamage, M.C., chairman and 
joint managing director of the General Electric Co., Ltd., left 
London Airport for a three-month world tour of the G.E.C 
overseas organizations. With the exception of the final stage from 
Halifax to England, he is making the whole journey by air 

The firm of Winget, Ltd., of Rochester, Kent, makers of air- 
craft castings, tooling equipment, and other components, announce 
the appointment to their Board of Mr. Norman Staff, J.P., A-C_A 
as director and secretary) and Mr. C. G. Pullin, F.R.Ae.S., 


Mr. C. G. Pullin 


Mr. Norman Stoff 


M.1.Mech.E., M.H.A., M.HLS. (U.S.A.) (as director and technical 
consultant. Mr. Pullin, once famed as a motor cycle and car 
record breaker, is well known in the aircraft industry, particularly 
for his pre-war association with G. and J. Weir, Lid., of Glasgow, 
in the design and production of the Weir W.6 helicopter. During 
the war he was chief designer to Power Jets, Lid., and sub 
sequently was managing director and engineering consultant to 
the Cierva Autogiro Co., Ltd 


Aero Controls, Ltd., announce the retirement of Mr. E. Clark 
from their Board. Mr. W. Brining, A.C.A., and Mr. F. G. Bacon, 
B.Sc. (Eng.), have been elected to the Board and Mr 
R. L. Saunders continues as managing director. The company's 
registered offices have been transferred to Industrial Reena. 
Weedon Road, Northampton 


A series of lectures on the Gee system of navigation was given 
recently to the Derby and District Amateur Radio Society by 
Mr. J. Morrison and Mr. G. M. C. Stone, of the development 
division of A. C. Cossor, Ltd. The talks, which covered both 
ground and airborne Gree, were 
supplemented by films, and the 
wartime use of the system was 
also described. 

Metropolitan Vickers Electri 
cal Co., Lid., have published a 
well-arranged pocket data guide 
to their welding-clectrode range 


Mr. T. C. Wallace, who, as 
reported on p. 128 last week, 
has been appointed manager 
of the Goodyear aviation 
department in this country 
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CIVIL AVIATION 


B.O.A.C, SERVICES CUT 
SUSPENSION of two B.O.A.C. Stratocruiser services was 
» announced last week. The flights concerned, both weekly, are 
return service from London to New York via 
und the London-Cairo-London extension to the 


the first-class 


Manchester 


normal “Monarch” service. Shortage of aircraft caused the sus 
pension, which is of indefinite duration 
Last year B.O.A.C. carried 283,330 passengers, 6,000 fewer than 


in 1953, the drop being caused by the withdrawal of Comets from 
vervice and the consequent abandonment of the Argonaut routes 
to South America 


AMERICAN AIRLINES’ TURBOPROP PLANS 


1)' RING January four U.S. manufacturers submitted to Ameri- 

can Airlines their proposals for a 350-m.p.h. airliner powered 
by four turboprops. This was announced by the airline's presi- 
dent, Mr. C. R. Smith, in an address to the Buffalo Chamber of 


(Commerce on January 29th 


Mr. Smuth said that his company hoped that an aircraft of this 
type would be available in 1958. “It is doubtful,” he said, “that 
the turbine-powered airplane will have much effect on [U.S.] 


domestic air transportation in 1956 or 1957." Referring obliquely 
to Capital Airlines’ Viscount plans, he said that some short-range 


turboprop aircraft would be in service by 1956-57, followed, 
possibly, by a long-range turboprop airliner—presumably the 
Lockheed 1449-—by late 1957 or 1958. Both would be useful and 
would represent an advance. “But,” said Mr. Smith, “we believe 


that better airplanes can and will be built soon thereafter and we 
wre proceeding with plans to have that done.” 
Three types were envisaged, as follows 
1) Por the short and middle distances, a four-engined airplane, 
spable of transporting 50-60 passengers, turboprop engines, with 
4 cruising speed of 150-400 m.p.h.; 


Por the long distances, a four-engined airplane, capable of 
transporting 80-100 passengers, turbojet engines, with a cruising speed 

f 550-600 my h 
1) There may be need for an airplane of intermediate size and 


performance, turboprop engines, with cruising speed of 450 m.p.h.” 

The speaker predicted that, subject to the effect of military 
requirements on the American aircraft industry's —— 
capacity, the small turboprop aircraft should be available in 1958, 
und the turbojet type “within a year or two thereafter.” 

Though Mr. Smith did not refer directly to the Viscount, it is 
believed that American Airlines regard its seating capacity as 
insufficient for their highly developed network : hence the mention 
of the “small” 50/60-seater. Such an aircraft would need turbo 
props of around 2,000 h.p., a requirement which seems most likely 
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Seen exercising at Gatwick is G-ANFH “Sir Ector,” 
first of B.E.A.’s two Westland S-55s. Scheduled ser- 
vices between London Airport and the city-centre 
South Bank site are due to begin in March, by which 
time both aircraft will have amphib gear enabling 
them to alight on the Thames in an emergency. 


to be met by a developed version of the Rolls- 
Royce Dart. 

At September 30th, American Airlines were 
operating a fleet of 187 aircraft, made up as fol- 
lows: 76 Convair 240s, 50 DC-6s, 25 DC-6Bs, 
24 DC-7s, nine DC-4 freighters and three DC-6A 
freighters. A suitable turboprop design could 
replace both Convairs and DC-6s, and a turbojet 
airliner becoming available by about 1960 would 
presumably take over the non-stop coast-to-coast 
services now operated by DC-7s. 


DOUGLAS DELIVERIES 


TH Douglas Aircraft Co. report that 112 mili- 
tary and civil transports of their DC-6/7 
series were delivered in 1954—an average of 
better than two aircraft weekly. All production of this series 
was at Santa Monica, where the total labour force is 18,000. 
Santa Monica also produces guided missiles. As at most other 
American industrial concerns, incentive schemes play an impor- 
tant part in achieving maximum output; one Santa Monica 
employee was recently awarded $5,000 (£1,780) for the design 
of an electronic wire-cutting, stamping and measuring machine. 

Both DC-6Bs and DC-7s are in production at Santa Monica. 
Western Airlines recently ordered five DC-6Bs for delivery in 
1956, bringing the total commercial sales of the DC-6 series to 589 
aircraft. Output of the newer DC-7 continues at an impressive 
rate: the £20m United Airlines order for 25 DC-7s plus spares 
was completed between March 1954 and January 1955 


POSTAL ANNIVERSARY 


O* January 14th and 15th, 1925, three Breguet XIV aircraft flew 
the first postal service between Rio de Janeiro and Buenos 
Aires, covering the 1,460 miles in 36 hours. The 30th anniversary 
of this event has recently been celebrated by Brazil, the Argentine 
and Uruguay 


VISCOUNTS FOR INDIA AND PAKISTAN? 


HE number of unofficial reports saying that the Indian Govern- 

ment has decided to buy Viscounts for the I.A.C. now almost 
outnumbers the total of Viscounts sold to other airlines. The latest, 
coming last month from New Delhi, said that a three-man technical 
committee had been set up to decide whether Viscounts or Convair 
340s should be chosen, and that a decision would be submitted 
“early in February.” 

The report added that this was the third committee established 
in two years to consider this problem. Both previous bodies 
recommended the purchase of Viscounts, but according to the 
report the third committee is inclined to favour the Convair 

It has also been reported recently that Pakistan International 
Airlines may buy Viscounts for their medium-range services 
Mr. F. M. McGregor, general manager of P.1.A., recently 
confirmed that the Viscount is “under consideration.” 


C.P.A. ARCTIC ROUTE APPROVED 


HE Canadian Government is reported to have approved 

C.P.A.’s application to operate a trans-Arctic service between 
Vancouver and Amsterdam. It is expected that formalities will be 
completed in time to permit the service to come into operation 
early in May. The route will be operated with DC-6Bs initially 
on a once weekly frequency; it will be flown in two stages, a 
probable refuelling stop being Sondre Stromfjord, which is already 


Under construction ot Leopoldville, Belgian Congo, are new buildings due to come into service in 1957. Shown here in model form, the 


(left to right 


buildings comprise 


hangors, passenger entrance and terminal, administrative and technical offices and control tower. 
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Problems of flight 


FLIGHT 


WING FLAPS 


extemporised runways, heavy loads — this com- 
bination is often imposed by modern business and 
modern war. To deal with it man has devised 
aircraft with very slow stalling speeds, achieved by 
means of leading-edge slats and trailing-edge flaps. 
Nature, in large cliff-dwelling birds like the gannet, 
long ago faced the same problem — and found the 
same answers. The 

gannet’'s 


six-foot wing-span gives it nearly 50 m.p.h. in still 
air. But it nests in remote, craggy, far-northern 
cliffs, in crowded colonies of up to 10,000 pairs. 
This means that with all its size, weight and speed 
it must land on a sixpence. When it comes in to 
land — upwind whenever possible — it spreads its 
tail and large webbed feet wide to act as airbrakes. 
At the same time the secondary wing-feathers are 
pressed down, forming a broad flap at the trailing 


edge. The bird loses flying speed sharply. At this 
point a tuft of feathers — the alula or ‘* bastard 
plume '’ — is extended from the leading edge. It 
has exactly the same effect on stalling 
characteristics as the leading-edge slats of an 
aircraft: at low flying-speeds it controls the 

airflow over the 


aerofoil at a large angle of attack, and so delays 
the moment of stall until the bird is practically 
motionless. 

Precisely the same method makes possibie the 
astonishingly low stalling speed — 38 m.p.h. — of 
the Prestwick Pioneer, which can land in as little as 
50 yards, and it is now being applied also to a 
16-passenger twin engined version of the Pioneer. 
So man has solved yet another of his aeronautical 
problems with a technique that Nature has used 
for countless ages. 

Pilots who land on airfields both large and small 
all over Britain value the excellent and helpful 
service of the Shell and BP Aviation Service. 


SHELL and BP AVIATION SERVICE 


Shell- Mex and BP Led., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom for the Shell, BP and Eagle Groups 
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An & diameter, two stage 
belt driven, axial flow fan, 
designed and manufactured by 
AIRSCREW, used in the military 

and caml vernons of the 
Westland Sikorsky 8.55. 


the 
answer to 


OIL COOLING... 


FLIGHT 4 Fepruary 1955 


AIRSGREW 


Cooling of engine oil is one of the problems peculiar to 
Helicopters. As the normal airstream method cannot be con- 
veniently used, Airscrew have designed a special fan to give a 
constant airflow under conditions required to ensure correct 
oil temperatures. For nearly 30 years Airscrew have designed 
and produced fans and propellers for all kinds of aircraft. If 
you have a fan problem, Airscrew have the specialised know- 
ledge and experience to be of service to you. 


THE AIRSCREW COMPANY & JICWOOD LIMITED - WEYBRIDGE « SURREY 


Tel Weyhridge 1600 


4° HOT AIR VALVE 


This valve is one of a series of air conditioning control valves 


which have been developed to meet the requirements of modern 
aircraft. The valve is suitable for use where high throughput 
temperatures are met with, and when a low leak figure is a necessity 


The mechanism is our well-proven carbon gate slide valve, 
and the two outlet gates are moved differentially when the 
actuator is operated. An external follower lever is fitted, which 


may provide a positive valve position indication, or may be 


used as a follow-up lever where a feed back to the 


controller is required 


SPECIFICATION 


350°C (max) 
Through air pressure 150 p.s.i. (max) 


Through air temperature 


Operating Conditions 


Ambient air temperature —70°C to 150°C 

Operating time on load 15 seconds (nominal) 

Pressure drop across valve 13 in. WG at 310 cim 
3-03 in. WG at S00 chm 


Maximum leak figure at 150 p.s.1.— 
Electrical Date Connection 5 Pin Breeze type Plug CZ 28093 

Voltage 21 — 29 volts OC (24 ¥ nominal) 
Dimensions Length 10.75 inches 


Height 11.8 inches 
Width 14 inches 
Bore 4 inches 
Werghe 21 tbs 


CEFN COED, MERTHYR TYDFIL, 
SOUTH WALES (Merthyr Tydfil 666) 


London Office 
51 BROMPTON RD., S.W3. KEN. 4808 
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used for this purpose by the pioneering S.A.S. service inaugurated 
last November 

According to the president of C.P.A., Mr. G. W. G. McCona- 
chie, Amsterdam was chosen as the European terminal of the 
service because of its equidistant location between most of the 
major continental cities, and because passengers in transit through 
Schipol do not require customs or emigration clearance 
B.E.A.’s BEST YEAR 

TATISTICS published on Mr. Peter Masefield’s “Chief 

Executive’s Page” in the current B.E.A. Magazine show that 
1954 was by far the most successful year in the Corporation’s 
history. Mr. Masefield notes that Viscounts and Elizabethans 
attracted 19 per cent more traffic while bringing operating cost 
down to a record “low”—44 pence per capacity ton-mile, com- 
pared with 48 pence in 1953 

A “great selling effort” resulted in improved load factors, which, 
coupled with increased use of large aircraft, enabled the extra 
trafic to be carried with an average fleet of 110 aircraft, flying 
155,000 hours, compared with 175,000 hours by 126 aircraft in 
1953. The deficit in 1954 was reduced by rather more than £1m. 
Excluding the cost of fuel tax and interest on capital—which 
together amounted to £1,064,000—the Corporation succeeded, for 
the first time, in making an “operating profit.” 

“One of the biggest problems of the year ahead,” writes Mr 
Masefield, will be “shortage of acroplanes—particularly 
Viscounts.” By August, when the summer traffic is at a peak, 
B.E.A. hope to have in operation their full Viscount fleet of 26 
aircraft, as well as all 20 Elizabethans. 

Meanwhile, three of the 24 Viscounts delivered so far are out 
of service as a result of accidents; one is being rebuilt following 
the “wrong-runway” incident at London Airport, and two others 
were damaged in training ——_ at Blackbushe. B.E.A.’s effec- 
tive Viscount strength has been further reduced by a modification 
programme under which the first 20 machines are being tempor- 
arily withdrawn from service in batches of four 

Parts of the aircraft affected by the programme are under- 
stood to include the flap-operating mechanism, engine-bearer 
fittings and fuel system. The modifications, which result from 
B.E.A.’s experience of operating Viscounts on scheduled services 
for nearly two years, were embodied in subsequent aircraft at the 
design stage and are thus indicative of the disadvantages inevitably 
faced by the first operator of a new type of airliner. In financial 
terms, the penalty is considerable, since one B.E.A. Viscount 
earns some £350,000 per year 


Percentage 
1954 1953 inevense 

Capacity ton-miles offered 95,258,000 80,905 000 18 
Load ton-miles sold 61,626,000 51,951,000 9 
Revenue load factor 47 643 1 
Seat-miles available 822,068,000 696,706,000 18 
Passenger-miles flown 557,018,000 463,541 000 20 
Passenger load factor 678 666 2 
Passengers carried 1,829,221 1,630,690 12 
Mail ton-miles flown 2,846,000 2,569,000 1 
Freight ton-miles flown 5,692,000 5,561,000 2 
Average staff*® “9,112 8,876 
Seaff ac December 6,903 9.042 1** 
*includes temporary staff for summer peak **Decrease 


This stomp, honowr- MACTONES 


ing the Internationndl @& 
Civil Aviation Organ Zz 
ization, will be issued ° 
on February 9th by = 
the United Nations 3 
The issue of 1,000,000 
(in 3c and 8c denom a 
inations) will be used 
primarily on letters 
and parcels posted 
from the U.N. head i=] 
quarters in New York 


GREEK AIRLINE INQUIRY 
CCORDING to an Athens report, an official investigation has 
been ordered into the administrative and financial affairs 
of T.A.E., the Greek national airline. The report said that the 
airline had deteriorated to such an extent that the State had been 
forced to extend loans—now amounting to over £1,300,000-—to 
the company to prevent a break-down of air communications 
T.A.E, are a private company in which the Greek Government 
retain a 10 per cent holding 


T.W.A.’s “COSMIC CONTEST” 

N celebration of their 30th anniversary, T.W.A. are staging 

a public competition for cash prizes totalling $100,000 
(£35,714). To be known as the “Cosmic Contest,” the competition 
is in two parts, prize money being divided equally between the 
two. Part One offers 30 awards ranging from $30,000 to $250 for 
the best reasons (in 30 words or less) why “Flying is the way to 
travel and T.W.A. is the way to fly.” 

Part Two should have more appeal to the serious-minded, since 
it invites 200-word essays on “Commercial Aviation in 1985.” 
Entries “will be microfilmed and sealed in a special vault” a 
T.W.A.’s new maintenance base in Kansas City until 1985, when 
they will be examined by a “selected board of judges.” The 
winner (or his heirs) will thus have to wait 30 years for the $50,000 
“jackpot.” 


BREVITIES 


SCHEDULED airlines operating intra-European services will 
offer 14 per cent more seating capacity than in 1954 during 
the forthcoming summer season. At a recent 1.A.T.A. meeting 
in Paris, April 17th was chosen as the starting date for summer 
schedules 

On average, 2,970 landings and take-offs per aircraft were made 
last year by the Silver City fleet of Bristol 170s. Total number of 
flights made by the company’s aircraft was 20,870, compared with 
18,972 in 1953; the number of trips flown on the cross-Channel 
ferry services last year was 18,200, on which 126,000 passengers 
and 42,500 vehicles were carried 

Mr. J. R. Ashwell-Cooke, advertising manager of B.O.A.C., 
retired in January on the grounds of ill-health. He has been 
succeeded by Mr. J. B. H. Wilson, assistant 
advertising manager. Mr. Ashwell-Cooke, one 
tume racing pilot and a founder of the London 
Gliding Club, was serving in the R.A.F. as a 
wing commander when seconded to B.O.A.C 
in 1944, 

American Airlines announce a settlement of the 
dispute between management and pilots which 
brought about last summer's 25-day suspension 
of services. Pilots now agree to the scheduling of 
flights in excess of eight hours by DC-7s flying 
non-stop, westbound coast-to-coast services, for 
which they will receive extra pay. The eight 
hour limitation will apply to all other services 


Stratocruiser G-AKGK “Canopus,” in which HRW 
Princess Margaret left London for Trinidad last Mon 
day, is seen undergoing a pre-departure check in one 
of the new BO AC. hangar bays at London Airport 
In command on the royal flight was Capt. P. C. Fair 
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I (A. are reported to have signed a contract with the Socony- 
Vacuum Oil Co, for the supply of JP4 fuel for the airline’s new 


Viscounts. The quantities involved are given as 2.5m gallons in 
1955 and 3m gallons next year 
Field Aircraft Services, Ltd., announce the appointment of 
Mr. BE. L. Carlisle as chief engineer of their engine division at 
Croydon. Mr. Carlisle, whose aviation career began in 1926, 


when he joined D. Napier and Son as an apprentice, joined the 
Ai Registration Board after the war as a senicr surveyor of the 
engine department 


CLUB AND 
GLIDING NEWS 


R"™ ENTLY announced by the British Gliding 
Association are the annual awards for 1954, 
made to British pilots for flights commencing in this 
country Ihe trophies will be presented by 
Mrs. Cuthbert Orde at the B.G.A. Gliding Ball in 
Londonderry House on March I1th (Tickets price 
£1, including buffet supper, from gliding clubs or 
the Association Ihe awards comprise 

The de Haulland Cup, for the greatest height 
during the year: Lt. Col. A. J. Deane-Drummond, of 
the Army Gliding Club—12,150ft in an Olympia 
from Lasham on August 15th 

Mame ¢ up, tor the best goal flight D. A. Smith 
of the London Gliding Club—99 miles from Luton 
to Christchurch in an Olympia on April 19th 

Wakefield Trophy, for the longest distance flown 
Mr. and Mrs. Lorne Welch of the Surrey Gliding 
Club-—-151 miles from Axford, Hants to Hopton-on 
Sea, Norfolk in the Slingsby T.42 on June 27th (a 
new British distance record for two-seater sail 
planes Honourable mention: B. Thomas of the 
Derbyshire and Lancashire Gliding Club—150 miles from Camp 
hill, Derbyshire to Holton, Suffolk in a Sky on June 27th 

Volk Cup, for the best out-and-return flight: W. A. H. Kahn of 
the Surrey Gliding Club—95 miles from Lasham to Kidlington, 
Oxford and return, in an Olympia on April 19th 

Seager Cup, for the best two-seater performance: Mr. and 
Mrs. Lorne Welch, for the Axford-Hopton flight detailed above 

Douglas Trophy, for the largest cross-country mileage flown 
in three flights by three members of one club in club aircraft 
The Army Gliding Club, with 307 miles (106 miles by E. J 
Meddings and by D. C. Kerridge, Lasham to Halfpenny Green, 
Staffs on September Sth, and 95 miles by S Morrison, Lasham 
to Canterbury on September 12th 

7LSTREE Flying Club's hours for 1954 totalled 2.600, some 

4 200 above the official target for the year, with 158 hr flown in 
December. During 1954 the club management was taken over 
by Derby Aviation, Ltd.; the change is purely nominal, as previ- 
ously the operating company was Wolverhampton Aviation, Ltd., 
and both form part of the Air Schools Group 
( FPFICIALS and members of the Royal Aero Club were hosts 

at a house dinner on January 26th to Miss Freydis Leaf and 

H Tim” Wood, respective winners of the 1954 British Air 
Racing Championship and King’s Cup. Among the lady guests, 
sddition to Miss Leaf, was Miss Jacqueline Cochrane, the 


in 
After a message from Lord Kemsley had been 


American pilot 


feb tnterplanetary Society: “The Development of the 
Snerter Rocket Motor,” by 0. Hurden, 6 A.. Grod.! Mech 

feb 5. British tnterplanetery Society (Midlends branch The 
Atmosphere and Spoce ship Design by A HM. Wickens 
R Ae S 

feb Lendon Gliding Club: Annual dinner and dence, Dunstadie 

feb & RAeS. Section lecture Some Trends in the Develop 
ment of “Aircraft Electrical and Starting Systems by 
R Weedall, FR Aes 

Feb 10 8. Aes. Main lecture Problems and Prospects of Rocket 
Propulsion for Aircraft,” by Prot. A. DO. Baxter, M.Eng, 
FRAeS. (ot 1O.W. Branch 

feb Meleopter Association Development Experiences with 
the Bristol Type 173." by Hotfmer, Ae S 

feb 14. of Trensport Brencker Memoria! Lecture 


inflwence on Civil Aviation of Some Current Researches 
by Sw Arnold Holl, MA. FR 


FORTHCOMING EVENTS 
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Seaboard and Western Airlines report that their freighter ficet 
of five DC-4s and four Super Constellations flew 10m revenue 
ton-miles in 1954, compared with 5m ton-miles in the previous 
year. Total tonnage lifted by the fleet was nearly 2,300 

The total number of ssengers carried on the domestic and 
international services of fiention-Clon Air Transport was 84,792 
This represents an increase of over 17 per cent on the 1953 total 

An agreement has been concluded between Lear, Inc., the 
American autopilot and radio equipment manufacturers, and 
Avions Marcel Dassault of Paris, under which Intertechnique (a 
subsidiary of the French firm) will become distributors of Lear 
equipment in France 


f 


British Air Racing Champion, 1954, Miss Freydis Leaf, speaks at the 

Royal Aero Club dinner given in her honour and in thot of H. “Tim” 

Wood (left), King’s Cup winner. Mr. S. Kenneth Davies, R.AeC., 
chairman, is on the right 


read by the chairman, Mr. S. Kenneth Davies, the presentation 
of Miss Leaf’s trophy was made by Mr. John Profumo, M_P., 
Parliamentary Secretary to the Ministry of Transport and Civil 
Aviation 

In an entertaining speech, Miss Leaf said she was honoured to 
be the first woman for some years to receive the club’s hospitality 
in this way. After referring to the fate of her Hawk Major 
G-ACYO, she suggested that one solution would be to make 
her own aircraft—this might be ready in 1960! She found the 
members of the club very charming in following the maxim 
“Ladies first,” and she hoped they would continue that way 

Tim Wood also thanked the club for its hospitality; and Miss 
Cochrane, congratulating Miss Leaf, said that although there 
were 10,000 women pilots in the U.S.A., this was the first time she 
had sat at the top table with another who had won such an award 

ENHAM Flying Club have just purchased another Magister, 

which is to be added to the Club fleet in March, after renewal 

of its C. of A. A recent first solo was that of Mr. Ralph Leaver 
The December total of 128 flying hours brought the total for last 
year to 1,854 


Feb 15. R.AeS. Groductes and Students: Discussion: “Is Post 
groduate Study Abroad Worthwhile?” 
institute of Metals: Informal discussion on “The Treat 
ment of Swarts, Sewings and Residues in the Non-Ferrous 
Metal industries” (et Birmingham University 
R Ae 5. Section lecture: “Problems Associoted with Stress 
Concentration,” by H. L. Cox, MA... F.RAeS 
R Ae 5S. Branch Fixtures (te Feb. 17):-— 

feb. 7, Belfast, “Rocket Motors,’ by D0. G. Kennedy. Feb. 7, Halton, 
Films; Hentoy, general meeting. Feb. 8 Boscombe Down, 
evening Feb. 9, Weybridge, brains trust Feb. 10, 1.0.W., mon 
lecture (see above Feb. 11, Birmingham The Development of 
Rehect,” by J. L. Edwards; Glasgow, “Operation and Servicing of Jet 


Feb 16 


Feb 7 


Engines by J. &. Nutter Feb. 14, Halton, Electronic Equipment 
Feb. 16. Manchester, “The Scientific Approach to Production Prob 
lems,” by Prof J. V. Connolly. Feb 17, Yeovil, “Fatique.”’ by Or 
Wotker 
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Royal Air Force and Fleet Air Arm News 


AVIATION 


EVIDENCE ON FLYING TRAINING 


OME interesting facts and figures about 
flying training in the Royal Air Force 
are contained in evidence heard by the 
Select Committee on Estimates and pub- 
lished in a Blue Book with the rather mis- 
leading title of Royal Air Force Non-Flying 
Establishments (H.M.S.O., 15s net A 
summary of the committee’s report has 
already (December 3rd, 1954) appeared in 
the columns of Flight, but the evidence on 
which it based its findings is now published. 
Some noteworthy comments are in- 
cluded in the section devoted to evidence 
taken at No. 6 Flying Training School, 
Ternhill, where a study was made of the 
Provost/Vampire sequence as opposed to 
the Prentice/Harvard system. In answer 
to questions, A.V-M. G. D. Harvey, C.B., 
C.B.E., D.F.C., A.O.C. No. 23 Group, 
said that the new system made no differ- 
ence in the number of instructors required, 
because the establishment of instructors 
was cast on the same basis of four pupils 
to one instructor 
A further point, made by G/C. R. J. B 
Burns, O.B.E., commanding officer at No. 6 
F.T.S., was that the school had been com- 
pletely unsuccessful in persuading National 
Service pupils to look on the Service as 
a career Bustos a period of 14 months, 
only one Nationa! Service officer had ex- 
pressed the wish to remain in the Service. 
He had gone so far as to apply for a per- 
manent commission, although he was not 
eligible to do so, and in any event he had 
changed his mind, because his guardian 
did not wish him to stay in the Service 
In explanation of this difficulty, G/C. 
Burns said there were two reasons. Firstly, 
the N.S. officer was only in the basic stage 
of his flying training and preferred, quite 
rightly, to wait until he had gone through 
the jet stage of training before making up 
his mind. Secondly, a large number of 
N.S. officers had got places at a university, 


or already possessed university degrees 
and other professional qualifications. In 
other words, their careers were already 
planned for them. 

G/C. Burns was then asked to comment 
on the basic training of pupils in Canada 
After making clear that No 6 F.T.S. had 
not received any such pupils since Septem 
ber, 1953, he went on to express the view 
that the standard of the Canadian-trained 
pilot did not come up to that of the British- 
trained man: “We found that their air 
manship and their pure flying did not 
match up to our own. That was the opinion 
at our School.” 

In a section devoted to evidence given by 
Flying Training Command, reference was 
made to the absence of facilities for flying 
jet aircraft at Cranwell; and it was stated 
(February 10th, 1954) that a contract had 
been placed for turning Cranwell into a jet 
airfield and that this work would be com- 
pleted in about two years’ time 

Figures worthy of note are contained in 
an appendix to the report by the Air 
Ministry in regard to the Aircrew Alloca- 
tion Unit. After explaining the work of 
this unit, and the procedure adopted in the 
suspension of flying trainees, a specimen 
table is published of O.C.U. aircrew sus 
pensions by the A.A.U. during the period 
January Ist, 1953 to December 31st, 1953 
The figures are: total suspended, 153; re 
selected for “in-line” training, 44; 2nd-pilot 
duties, 4; reselected for another aircrew 
category, 5; transferred to a ground branch 
(officers), 12; commission terminated and 
discharged, 72; reverted to trade or dis- 
charged (N.C.O.s), 16 

References to these figures are to be 
found in the evidence devoted to the work 
of the Flying Commands, and other aspects 
of training are covered in what must be one 
of the most detailed and comprehensive 
documents yet published on this subject 


Royal Air Escort 


HEN Princess Margaret flew from 

London Airport to Gander, New- 
foundland, last Monday, Coastal Com- 
mand Shackletons provided an escort as 
far as 30° W, at which point the Royal 
Canadian Air Force took over. One 
Shackleton flew ahead of the royal air- 
craft, the Stratocruiser Canopus (photo- 
graph, p. 157), and another astern 


Services Cresta Championship 
T St. Moritz the Services Cresta 
Championship was won last week by 
the R.A.F., with the Army taking second 
place. F/L. Mitchell won the Trenchard 
Cup with an aggregate time for the three 
runs of 137-2 sec 


Flying College Tours 

IXTY-FIVE officers and airmen will 

take part in the R.A.F. Flying College 
end-of-course flights. A party for Canada 
and Alaska will leave in a Hastings on 
February 14th under the command of 
G/C. P. B. Wood. On arrival in Canada 
the group will split, one team under G/C 
Wood going to the U.S.A-F. Alaska Air 
Command and the other, under G/C 


W. 1. C. Innes, visiting the Royal Cana 
dian Air Force 

The next day, February 15th, another 
Hastings will leave Manby to visit the 
United States. This aircraft will be flown 
by the Chief Instructor at the College, 
G/C. J. R. A. Embling, and by W/¢ 
G. G. Petty. A number of U.S.A.P. sta 
tions will be visited and the organization 
and operation of the U.S. Strategic Air 
Command studied 

A third party, in a Valetta commanded 
by W/C. W. J. Burnett, will make a tour 
of units of the Allied Air Forces in Europe 


Queen’s Commendation 


HE London Gazette has announced 

the award of the Queen's Commenda 
tion for Brave Conduct to G/C. O. R 
Donaldson, Sen. A/C. M. J]. Giffard, 
L. A/C. H. 8. Hopkins and L. A/C. E. K 
Lynes, all of R.A.F. Station Marham 

On September 20th, 1954, two 1,000Ib 
bombs exploded while being transported 
on a bomb trolley. G/C. Donaldson saw 
that the bomb trolley was on fire and its 
driver trapped between the leading trolley 
and its burning tractor. As he reached 
it the three airmen also arrived and G/C 


Mr. George Ward (left), Under-Secretary of 

State for Air, during his recent 11,000-mile 

tour of the Middle East Air Force. He is seen 

oat Habbaniya with AV-M. H. H. Brookes, 

A.O.C. Iraq, and Lt. Col. Sadiq Azzawi, CO 
No. 5 Squadron, RAF 


Donaldson directed work by which the 
tractor driver was freed and taken to 
safety 

The airmen, the citation says, responded 
to the emergency most commendably, with 
complete disregard for their own safety, 
and not knowing the cause of the explo 
sion or whether the other bombs might 
detonate 


“Rumba Queen” Completed 


HE airlift of R.C_A.F. equipment from 

North Luffenham to Marville in east 
ern France (see Flight, January 21st) was 
completed on January 25th. As approach 
aids at Marville are as yet almost non 
existent, the prevailing bad weathier 
restricted flying to eight days of the 14-day 
operation; even so, the four C-119s carried 
a total of 375,000 |lb of supplies and 
equipment 


Kenya Squadron Returns 
AVING completed six months of 
operational duty against Mau Mau in 
Kenya, No. 214 Squadron (S/I 
Bowhill) has returned to Britain. They 
have been relieved by No. 49 Squadron 
(S/L. A. E. Newitt, 


Reunion 

T is proposed to hold the first annual 

dinner of No. 16 Squadron Association 
on February 18th at the Mapleton Res 
tauramt, Coventry Street, London, W.1 
A general meeting of the association will 
be held before dinner at 1800 hr. ‘Tickets 
£l Is and further particulars from 
F/L. G. O. Eades, Officers’ Mess, R.A.F 
Cranwell, Sleaford, Lincolnshire 


R.C.N. Appointments 

HANGES in the appointments of four 

senior officers of the Royal Canadian 
Navy were announced recently 

Cdre. 8. Rayner, D.S.C., C.D., R.CLN 
will relinquish command of the aircraft 
carrier H.M.C.S. Magnificent to take up 
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the appointment of Naval Assistant to the 
(Inet of the Naval Staff. He will be suc 
ceeded as commanding officer of the ship 
(apt. H. G. Storrs, DSA C.D., 

R.C.N., who has been in command of 
H.M.C.S. Shearwater, the R.C.N. 
Station at Dartmouth, Nova Scotia, for 
the past two years 

Capt Dudley G King, D.S.C., C.D., 
R.C.N., who now holds the appointment 
of Director of Naval Plans and Operations, 
will assurne command of H.M.C.S. Shear 
water 

Succeeding Capt. King will be Capt 
W. M. Landymore, O.B.E., C.D., R.C_N., 
who took the 1954 course at the Imperial 
Defence College, Camberley, England 


Northern Air Division Award 


SUM of £20 has been awarded to the 

Northern Air Division R.N.V.R. from 
the Lou Naval Trust Fund. It recognizes 
the progress towards operational effi 
ciency” by No. 1831 and 1841 Squadrons 
which, at Stretton R.N. Air Station, form 
the Northern Air Division. No. 1831 is 
commanded by Li-Cdr. W. A. Storey, 
R.N.V.R.. and No. 1841 by Li-Cdr. K. H 
Tickle, R.N.V.R 

The Lott Naval Trust Fund was estab 
lished through the generosity of the late 


The Forrest Cup for the 
“best 602 Squadron 
pilot of the year” is 
handed to F/O. J. Daly 
by A. Cdre. C. G. Lott 
ot the No. 602 (City of 
Glasgow) Squadron 
Ball, held at Abbotsinch 
on January 21st. In the 
centre is S/L. B 
Davidson, the squadron 
c.o Taken into 
account for the Forrest 
award are attendances, 
hours flown, air firing 
and general assessment 


Mr. Herbert Lott, who in his will be- 
queathed a large proportion of his estate 
for the improvement of gunnery in the 
Royal Navy 

He had made an initial payment of 
£25,000 in 1928, and when he died in 1947 
the fund benefited by a further £133,000. 


No. 404 Squadron History 


NFORMATION is being gathered for 
the compilation of a scrapbook concern- 
ing the activities of No. 404 (M.R.) Squad- 
ron, R.CA.P. The ultimate production 
of a complete history is contemplated. 
Anyone who can provide stories or photo- 
graphs, from any period of the squadron’s 
life, is asked to send them to W/C. B. H. 
Mofft, Officer Commanding No. 404 
(M.R.) Squadron, R.C.A.P. Station, Green- 
wood, N.S., Canada. 


Canadian Naval Aviation 


A’ annual report on the growth of the 
Royal Canadian Navy says that, at 


present, nearly 3,000 officers and men of 


the R.C.N. are engaged in full or part- 
time duty with the air branch. 

The formation of a second utility 
squadron at Patricia Bay early in Novem- 
ber increased to eight the number of active 
naval air squadrons, while the number of 
reserve squadrons rose to five with the 
formation of two units, one at Calgary, 
the other at Quebec City. 

Twice during the year naval aircraft 
engaged in important anti-submarine 


The succession of “Flight” photographs on the 
left shows how a casualty is “trawled” from 
the woter in the net evolved by the Search 
and Rescue Unit at R.N.AS. Ford (a descrip 
tion appeared on p.67 of “Flight” for January 
2ist). Above ore Lt-Cdr. J. S. Sprowle—of 
gliding fame—who designed the net, and 
CPO. Aircrewman S. Locke, another of the 
Dragontly crew members engaged on the tests 
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exercises while based at Bermuda, and for 
the first time an Atlantic Coast based anti- 
submarine squadron flew across Canada 
to engage in exercises on the Pacific Coast. 
Two squadrons were embarked in Magni- 
ficent during her autumn cruise to the 
Pacific. Two helicopters were embarked 
in H.M.C.S. Labrador and were used most 
effectively for ice-reconnaissance during 
her cruise through the Northwest Passage. 

Announcement was made in the spring 
that the R.C.N. would purchase 100 
Canadian-manufactured Grumman S-2F 
aircraft to replace the Avengers now in use. 
In addition, the R.C.N. has arranged to 
purchase, from the U.S.N. F-2H3 Banshee 
all-weather, carrier-based aircraft to re- 
place its Sea Fury fighters. 


New Zealand Squadron Re-forms 
HE original transport unit of the 
R.N.Z.A.F., No. 40 Squadron has been 

re-formed. With a distinguished record of 

service behind it, No. 40 was disbanded in 

April 1947, when the squadron aircraft and 

some of its personnel were taken over by 

New Zealand National Airways Corpora- 

tion. 

The revived squadron is equipped with 
the Handley Page Hastings of No. 41 
Squadron, R.N.Z.A F., which now oper- 
ates as a medium transport unit with 
Bristol Freighters 


A.O.P. Trophy 
THE Inter-A.O.P. Squadrons Trophy, 


awarded for all-round efficiency, was 
presented to the winners, No. 664 Air 
Observation Post Squadron, R.Aux.A-F., 
on January 23rd by A. Cdre. the Duke of 
Portland. Maj. J. Eaton, R.A., the Com- 
manding Officer, received the trophy on 
behalf of the squadron 

At the end of next month Maj. Eaton 
is giving up command; the new C.O. will 
be Capt. R. Robertson, R.A 


R.A.A.F. Promotions 
Two recently announced promotions in 
the Royal Australian Air Force to the 
rank of Air Commodore are those of G/C. 
C. T. Hannah, C.B.E., A.D.C., who is now 
in England attending the Imperial Defence 
College, and G/C. F. Headlam, O.B.E., 
S.A.S.O. at Home Command H.Q. Sydney 
Other promotions announced at the same 
time are: Wing Commander to Group 
Captain: D. L. G. Douglas, O.B.E., D.F.C., 
and J. W. Reddrop, O.B.E. Squadron 
Leader to Wing Commander: C. A. V. 
Bourne, M.B.E., C. H. Spurgeon, L. H. 
Williamson, D.F.C., J. F. O'Neill, S. 
Gotto, M. C. Clarke, J. B Craig, L. R 
Trudinger, C. E. George, G. M. Gillespie, 
T. L. Malone and J. G. Stands 
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The FR Ground Refuelling Aircraft Coupling Unit 


is fully approved by the Ministry of Supply. Complying with ESSURE REFUEL, 
M.o.S. Instruction GM12041, and with American Specification ef ING 
US.NAS305, it can be used with ANY coupling made to com- 

parable international standards. The sealing cover, supplied with . 4 

each unit, can withstand an internal pressure of 75 p.s.i. and » 


a suction of 15 in. of mercury. Light, strong, easy to operate 
and maintain, the FR Ground Refuelling Coupling Unit is an 
invaluable aid to speedy refuelling, and should be used with 
other FR components to complete the closed circuit fuel system 


EQUIPMENT 


FLIGHT REFUELLING LIMITED Tarrant Rushton Airfield, Blandford, Dorset 


Telephone: Blandford 501. Telegrams: Refuelling, Blandford 


BEACON MONITOR RECEIVER | 


‘ 


The value of navigational aids—dependent on 


accurate and continuous operation—can only be 


assured by constant checking. IAL Beacon Monitor 


Receivers (which fully conform to ICAO standards) 


provide automatic monitoring of high- and low- 


power MF beacons. The constant watch they keep 


is a vital link in the navigational chain—their 


vigilance providing maximum homing safety. 


International Aeradio provides the following services to aviation 
Installation, operation and maintenance of telecommunications, 
radio and radar aids to navigation; airport management; air 
traffic control and Aeradio training schools; briefing; Aeradio 
and navigation consultants ; systems planning ; Aeradio engineer- 
ing layouts; flight guides; trunk route manuals; maps, charts 
and other navigational needs 


40 PARK STREET, LONDON W.1. Telephone: HYDE PARK 5024 
Cables: INTAERIO, LONDON 
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INTERNATIONAL AERADIO LIMITED 


CANADAIR LIMITED 


MONTREAL - CANADA — 
A DIVISION OF 


GENERAL DYNAMICS CORPORATION OF AMERICA 
REQUIRES ENGINEERS 
FOR 


GUIDED MISSILES 


Immediate Vacancies Exist in the Following Categories 


TRIALS PROGRAM CO-ORDINATOR 


This is @ supervisory appointment and candidates are 

required to have considerable experience in development 

and testing of missiles together with a good systems analysis 

background and ability to co-ordinate the preparation and 
check-out of missiles prior to trials. 


FACILITIES ENGINEER 


This is also a supervisory appointment carrying responsibility 
for the organization and functioning of a development type 
of facility for the assembly and check-out of missiles. 
Candidates should have applicable experience and be 
familiar w'*“ equipment requirements and application. 


SENIOR MISSILES ENGINEERS 


With a minimum of five years’ design or development 
experience in the following specialized fields 
SYSTEMS ANALYSIS 
ELECTRONIC EQUIPMENT AND CIRCUITS 
SERVO MECHANISMS 
U.H.F. AND MICRO-WAVE TRANSMITTERS 
AND RECEIVERS 
ELECTRO MECHANICS 
AIRFRAMES 
SUPERSONIC AERODYNAMICS 


QUALIFICATIONS for all these positions include at least 
a degree or H.N.C. in Aeronautical, Mechanical or Elec- 
trical Engineering together with appropriate experience. 


EXCELLENT SALARIES will be paid commensurate with 
these qualifications. 


@ Liberal moving and settling allowances 
@ Group Insurance @ Pension Scheme 
@ Five Day Week @ Paid Vacation 


These are unique opportunities for qualified and ambitious 

engineers to become part of a rapidly expanding and 

important new world organization where horizons are 

limitiess and ability is quickly recognized and generously 
rewarded 


Please submit details of qualifications and experience to: 
J. H. DAVIS: European Representative, 
CANADAIR LIMITED 


c/o Canadian Dept. of Labour, 


61 GREEN STREET, LONDON, W.! 


interviews will be arranged during February, 1955 
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The Model 7 Universal 


AvoMeter 


Precision 


ELECTRICAL The world’s most widely used combina- 


TESTING | tion clectrical measuring instrument 
INSTRUMENTS Provides SO ranges of readings on «4 
S-inch hand-calibrated scale fitted with 

an anti-perallax mirror Guaranteed 


accurate on D.C. and A.C. up to 2 Ke/s 
to the limits laid down in B.S.S. 89/1954 
for S-inch scale-length industrial portable 
instruments 


The meter will differentiate between 
AA and DAC supply, the switchi 
being electrically interlocked. The t 
resistance of the meter is 500,000 ohms 


CURRENT: AC. and OC 
0 to 10 amps 


VOLTAGE: AC. and OC 
> to 1,000 volts. 


RESISTANCE: Up to 40 megohms 
CAPACITY: 0! to 


AUDIO FREQUENCY 
POWER OUTPUT: 0+ 2 wotts 


DECIBELS: —25Db. to +16Db 


The instrument is self-contained, com- 
pact and portable, simple to operate and 
almost impossible to damage electrically. 
It is protected by an automatic cut-out 
against damage through severe overload. 


Various accessories are available for 


£19: 10s. 


Size: 8 in. * 7) in. * 4 in. 
ending the wide ranges of measure- 
Weight: 64 Ibs. (including leads) quoted above. 


@ Write for fully descriptive pamphlet 


Sole Proprietors and Manufacturers — 

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 

AVOCET HOUSE, 92-96 VAUXHALL BRIDGE RD., LONDON, S.W.1 ViCtoric 3404-9 
A7/6é 


Reprinted from 


FuicHt to meet popular demand 


British & Commonwealth 
Aireralt 


Descriptions, photographs, three-view general-arrangement draw- 
ing and data tables are given for all current types of British 
military and civil aircraft and machines now in production in 
Canada, Australia and India. 
2s. Od. net. By post 2s. 3d. 


Helicopters of the World 


Outstanding American designs, technical progress in Great 
Britain, and some French machines of merit are among the sub- 
jects discussed in this unique review. Two types of Russian heli- 
copters are illustrated from actual photographs, and many other 
photographs and drawings are included. 

ls. 6d. net. By post Is. 8d. 


The First Fiity Years of 
Powered Flight 


lells the story of aircraft development over 50 years. From the 
Wright brothers’ biplane, through experimental craft, fighting 
machines, record-breakers, airliners and light acroplanes to 
today’s supersonic and other marvels. Over 270 illustrations. 
2s. Od. By post 2s. 3d. 


Obtainable from booksellers or from :— 
Iliffe & Sens Led., Dorset House, Stamford Street, London, §.E.1 
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L. ROBINSON & CO. (GILLINGHAM) LTD. 
london Chambers, GILLINGHAM, KENT 


Kot 


hone 5282 


E 


HYDRAULIC 
FUEL \ 

>) 


‘OW 
LUBRICATION 


AIR ) 
INSTRUMENT 


Latex 


Plain or Printed to your 


etc. AID. or ARB 
PRINTERS & DISTRIBUTORS 


etc., 


APPROVED RUBBER MANUFACTURERS — 
RUBBER MFG. CO. LTD. 


MAM. 


SIEGRIST-OREL tro. 


39 BERNERS STREET, LONDON, W.1 © Museum 0032-3 


BINDING. MARKING 
INSULATING SLEEVES 


for all Aircraft, Admiralty and allied work. 


In Neoprene or Natural 
requirements. 
International Resistor Codings, Pipe-line identifications, 
released to spec. EL.894 


e WILLESDEN, N.W.10 


FL 


IGHT 


CANADAIR LIMITED 


Canada's Largest Aircraft Manufacturer 


Offers Opportunities in Montreal 


AIRCRAFT DESIGNERS 


SENIOR DRAUGHTSMEN 


in the following categories: 


POWER PLANT 


AIRFRAME 


CONTROLS ARMAMENT 
ELECTRONICS ELECTRICAL 
LANDING GEAR HYDRAULICS 


AIR CONDITIONING 
EQUIPMENT INSTALLATION 


Design Engineers should have B.Sc., or H.N.C. 
plus apprenticeship, and a minimum of 8 years’ 
experience in the applicable field. An O.N.C., 
or equivalent plus 10 years’ aircraft experience 
is required for the draughting positions. 


These positions are of a permanent nature and 

concern the research, design and development 

of military and commercial aircraft as well as 
guided missiles. 


Excellent remuneration based on experience 
and ability, plus the following employee benefits : 

@ Group Insurance @ Pension Scheme 
@ Five Day Week 


@ Liberal moving and settling allowance 


@ Paid Vacation 


Interviews in England will be arranged 
during February, 1955. Please submit 
details of qualifications and experience to 


J. H. DAVIS, 


European Representative, 


CANADAIR LIMITED 
c/o Canadair Dept. of Labour, 


61 GREEN ST., LONDON, W.lI. 
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AIRCRAFT ENGINEER 
PRESS DAY Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 


space being available 


PLIGHT 
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CLASSIFIED ADVERTISEMENTS 


minimum 5 
1 on al Notices 


Adverticoment Rates. 
‘ niracta stentea le 
re oh rued separate name and 


pr ia od PLIGHT Clase 


Postal Orders i y 


nt for 


Geos Numbers. for! 


} 

The Publishers 
Situations Vacant. |! fie 
fee of t Mintatr 
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are 
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ertieers. Box 


raw ad 
errors althoug 
rin 


average line 
Public 
1 address must be counted 
sified 


wivertinements shy 


al 


{ 


ertinements 


contains 6-7 wouls 
lenders 
All 


Special rates for Auctions, 
minimum 10 

wivertisementse must be etrietly 
Dorset House, Stamford Street 


Announcemetts per line 


Advertisement Dept 


iid be made payable t Sone, Lid 


lowed a discount of 1, it 26 and lo for 
apt 


mit f 


additional 
must be added to the 
Stamford Street 


' vailable at ar 
registration 


co} 


amd [xm 


tine 


at their dis not a iability 


ept 


thew i the ioral 
fra woman 


Hifleation of 


DCOL 


(Regd 
SOLDERING INSTRUMENTS AND ALLIED EQUIPMENT 


MIGHTY AIDS 
T0 
MINIATURE JOINTING 


Bit Size ranges 
from 4° to j 


Voltage ranges 
from 6v. to 230/250v 


Made in England 
Registered designs 


British, USA. & Foreign Patents 


Apply Sole Manufacturers and 
Suppliers 


ADCOLA PRODUCTS 


LIMITED 


Registered Office and Sales 


GAUDEN ROAD 
CLAPHAM HIGH ST. S.W.4. 


Telephone: MACaulay 4272 


DERBY AVIATION LTD. 
INCORPORATING 

MPTON AVIATION LTD. 

LIGHT AIRCRAFT ENGINEER 


DERBY AIRPORT 
Telephone ET WALL 32) 


Owing © re-equipment with 
DAKOTA AIRCRAFT 
Schedule and Cherter 
we offer part 

RAPIDES AND GEMINIS 


ned to full airline standards 


fer our Services 


our Geet of 


mainte 


spares includes — 


range ef light arcrat 


NEW MAINPLANES FOR 
AND TAYLORCRAFT 
CONTROL SETS AND LONG 
FPROCTORS 


OVAL 
RANGE TANES fer 


alee 
CIRRUS MINOA 1 & MAJORS ENGINES 


Seree 
ter 

TWIN. ENGINE CONVERSIONS. 
INSTRUMENT and NIGHT FLYING 


Telephone 


LONDON OFFICE Telephone ABBEY 2345 
78, BUCKINGHAM GATE Swi 


| Croydon Airport 


AIRCRAFT FOR SALE 


WwW. SHACKLETON, LIMITED 


offer 

PrOCARS 

POCARS ] 

POCARS 
DELIVERY 

i orders for a number of 

offer 

early months of 
at the maker's 


SUPER 
SUPER Al 
SUPER Al 
FOR IMMEDIATI 


weft 


Al 


as to be able t 


for business 
omtographic o 
Autocar 

Auster Aircraft 

ilencer are standard 

eater and will carry 

plus 100 Ib. of 

tandard tankage 


paying passenger 
[45 witt 


110 


m will carr 


pilot and three 
luggage mile 
ata sper 
AU TERNATIVEL' 
Irng n w a dus 
With the p. Cirrus 
new chines have greater permissible author 
ised h 450 it and are suitable for use from 
high altitud ! in tropical climates. We 
will take own acroplane } part exchange 
W S. SHACKLETON 175, Piceadilly, Lon 
don, W.1. Phone Park 2448/9. Overseas 
Cables Shackhud, I [0070 


of 
spray load of 70 
t load of 700 pounds 
Major IIT engine (brand 


i ga 
acrodromes at 


mdon 


CARTWRIGHT HAMILTON AVIATION, LTD 
PRIVATE 


to fulfil 
posal of any t 
aircraft 


We offer our “Personal” service 
your requirements in the acquisition or dis 
pe of machine e now have available 
as G ALL. Cygnet, Hawk Major, Mes 
j.3 Tiger Moth, Majester, Monarch 
Gemmi and Rapide 

have also availa 
the P 
low engine and 


engined 


owners 


senger, Cul 


excellent 
months 
vusly fitted 
nel 


ble for disposal an 
example reival 6, with 12 
airframe hours, luxurt 
Price 
PLEASE contact Cartwright Hamilton Aviation 
Head Office 82 Kensington High Street 


m Wii4 WESton 0207 48 


seats af 
sangle pert 
Lid 
Lon 
and at 


(0751 


at 
elephone 


RK. K. DUNDAS, LTD 
A! L. types of aircraft, aero engines, spares, accessor 
ies, materials and equipment shipped anywhere 
R K. DUNDAS, LTD 9 Bury Street, London 
SW... Tel: WHI. 2848. Cables: “Dundasecro 
Picey, London 
£175 Airviews 
[0945 
for sale. Offers 
Phoenix Works 
3345 [3158 
Engines and air 


Ts R MOTH 
Lid. Manchester 
INK Trainers in perfect condition 
invited Apply L. Lipton, Led 
Lamprell Street, Bow '. Advance 
ILES Gemmi M65 Mark IA 
frame hours 450 since new Murphy MR&O 
Vit (.. of A. expires April 9th, 1955. Good con 
dition. Price £1,400 of offers Box 1 48 {3197 
D H. RAPID! V.LP. Rumbold finish 
© seats heating removable touet 
VHP. good condition A. until June 1955 
Phone Stapleford (Hesex) 
G' MINI LA with 12 months Certificate of Airworthi 
channel! radio, dual control 
metal propeliers, extra high gloss finish, price £2,000 
Box {3230 
fENDAIR OF CROYDON offer A Proctors 
Magisters, Rapides (emini, Miles Mon 
arch, Messenger, Piper Cub, Tiger Moths Venda 
Airport, Croydon $777 [0603 


perfect condition 
Airport 


adjustable 
Il -channe! 


ness 


ssters 
yenet 


Croydon 


AIRCRAFT FOR HIRE 


IPER CUB hire and fly yourself; moderate rates 
hour, day, week or month 
A WALTER, Gatwick Auport 
* Tel: Horley 1420 and Horley 
Cables: “Cubeng, London 


Surrey 
Eat. 105 
(0269 


Horley 
1510, 


AIRCRAFT 


DAKOTAS—VIKINGS—DOVES 
RAPIDES—CONSULS 
AND 
ALL TYPES OF LIGHT AIRCRAFT 


YOU’RE AFTER 


AT 
HIGHLY COMPETITIVE 
PRICES 


ROLLASON’S 


THE NAME 


APPLY TO:— 


W. A. ROLLASON LTD. 
Croydon Airperst, Surrey 


Telephone: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 
includi 


LEATHER | 


CELLULAR 
DRILL 


OXYGEN 
MASKS 


TELEPHONE 


RECEIVERS 


FLYING 


GOGGLES 
MASK TUBE ASSEMBLIES, SPARES etc. 
We are the complete stockists for pilots’ 
personal flying equipment of civilian and 
service pattern Terms to Flying Clubs 
Send 3d. for Illus. Cat. to 


124 GT. PORTLAND 
LONDON, W.1 


FLYING 
HELMETS 
of all types 


Tel. Museum 4314 


Grams Avrokit, Wesdo, London 
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AIRCRAFT WANTED 


( UR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis 
pose of aircralt, engines w anything acronautical, are 
ommunicate at once to: — 
K. DUNDAS, LTD., 29, Bury Street, London 
SW.l 
wr 2848. Cables: “Dundasacro, Piccy, London 
if ‘Ss 
W S. SHACKLETON, LTD., 175 Piccadilly 
© London, W.1, require Percival Proctor V with 
nil or low hour engine, equipped with multi-channel 
VHF and preferably long-range tanks. Upholstery and 
exterior fabric and wood work must all be in excellent 
condition...Please submit details of any acroplane 
complying with this specification {0071 


AIRCRAFT ACCESSORIES AND ENGINES 


AEROSERVICES LIMITED 


YCOMING engines 0-290 series, completely over 
4 hauled engines and spare parts from stock including 
Bosch Magnetwos SF4LN8 
[pA*%o1 A spares, major components and spare parts 


WORKSH IP equipment, sandblasting units, demag 
netisers, washing tanks, (lark fork lift (2,000 lbs 
7NGINE test bed “W”" type, for large radial or in-line 
4 engines 
‘END for details 


. CROYDON AIRPORT, ENGLAND 
Tel CROydon 9373. Cables Acroserv, Croydon 
[0942 
A J. WALTER 
. 
Tv following items are available from our larg 
stocks 


AR TERS, NIEY, E.80.756 
COMPASSES B.16, P.12 
AGNETOS SP4L-8, SFl4l SP4LN8, SC8RN& 
S4LN2 
‘ARBURETTORS, NAY9EI, PDI2H4, PDI2H! 
PDI2F2, PDI2FS, MAISPA 
F' EL pumps G6, AN4100, AN4101, AN4102 


yx UUM pumps B.8, B.12 
GPARKING plugs C268, C 34S, RBIOR 
GENERATORS 0-1, Ml 


ND lots more accessories, hydraulic parts and other 
spares which are available to remove the wrinkles 
from harassed operators of all types of aircraft 
A J. WALTER, Gatwick Airport, Horley Surrey 
© Tel: Horley 1420 and Horley 1510, Ext 105 
Cables: “Cubeng, London [0268 
ILITARY and civil aircraft and engine spares 
Merris and Horwood, Ltd, 9 Cavendish Square 
W.1. Tel: Langham 6467 {oo13 
FE! AMENT lamps, British and American, gener 
ators M1, O1, Pl, R1, 313, 314, 778, Amplydine 
et Aircraft super cabin heater, relays, fuses, and a 
large range of other ancillaries ..Suplex Lamps, Ltd 
239 High Holborn, London, W.C.1 [0433 


AIRCRAFT PROCUREMENT 


CAPT. EDWARD MOLE, BSc. APR. Ae S 
31 Dover London, W Tel.: Grosvenor 
«90? 

SPECIALIST in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
overseas. Representation and agencies invited [0401 


AIRCRAFT SERVICING 


EPAIRS and C. of A. overhaul for all types of air 
craft Brooklands Aviation. Ltd, Civil Repair 

Services, Sywell Acrodrome Northampton Tel 

Moulton 3218 {0307 


CAPACITY AVAILABLE 
ANUFACTURING capacity for aircraft metal 
fittings, details and components wanted London 

afea ARB. approved...Reply Box 1578 {3235 


CLOTHING 


A.P. and R_N. officers’ uniforms purchased; large 

¢ selection of R_A.P. officers’ kits for sale, new and 
reconditioned Pishers, Service Outfitters, 85-88 Wel 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


ONDONERS' Your most accessible and reasonable 

4 club MCA. approved course. Austers 45 
hour, trial lesson 17/6...Phone Penguin Flying Club 
Vic. 1300 {0285 


FLIGHT 


OFFER 


complete 
Pratt & Whitney Service 


AIR ENGINE SERVICES tech- 
nicians are amongst the most 
highly qualified in Engine over- 
haul technique. 


AIR ENGINE SERVICES plant 
and equipment is up-to-date 
and the organization fully ap- 
proved. 


AIR ENGINE SERVICES quality 
is maintained and controlled to 
the highest level by a qualified 
Standards Engineer. 


AIR ENGINE SERVICES give 
protection on guaranteed over- 
haul turnround on the com- 
plete range of Pratt & Whitney 
R.1830 Series. 


AIR ENGINE SERVICES pro- 
vides Engine Exchange Service 
to enable an R.1830 to be ob- 
tained on demand against a 
time-expired Engine. 


Operators are invited to submit 
their Engine problems to our 
Technical Advice Department. 


Write, telephone, cable or call: 


ENGINE 
SERVICES 


BLINDLEY HEATH, LINGFIELD, SURREY 


Telephone Lingfield 2646 
Cables PRATWIT. Bilindley Heath 


I ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Acrodrome MCA. approved private 
pilot's licence course. Auster, Tiger, Hornet Fen 
ger and Proctor aircraft Trial lesson 45 1 
centre of London Central Line Underground to 
Theyden Bois, bus 250 to Club Open every day 
Tel: Stapleford 210 [02% 


miles 


CONTACT LENSES 


MODERN CONTACT LENS CENTRI ? (pi 
Endsleigh Court, W.C.1. Deferred terms. Book 
{0342 


let sent 


CONSULTANTS 


SUTTON (CONSULTANTS Lad 7 

Landsdown Place, Cheltenham. Tel: S811. [0291 
ING COMMANDER R H STOCKEN, 

.R.AeS Ragle House, 109 Jermyn Street 
London, W.1. Whitehall #865 {O419 


ELECTRICAL EQUIPMENT 


VAILABLE AM. Rectifiers for charging aircraft 
batteries EWS. Co, 69 Church Road, Moseley 


Birminghan {097 


MISCELLANEOUS 


G' IDING instructors wanted for courses during sum 
mer Apply (_P.1., Surrey Gliding Club, Lasham 
Acrodrome, Alton, Hants {3222 


TUITION 


( BTAIN a civil licence with our help and advice 
Write or phone for our brochure and details of fees 
and casy payment scheme t 
AVIGATION LIMITED 
Central Chambers, Ealing, London, W 
Phone Ealing 8949 (0249 


ONDON SCHOOL OF AIR NAVIGATION 


( FRPERS the only integrated and co-ordinated per 
sonal coaching for all licences, AO 
standards Successes highest im country Hlome 
Study” courses excellent alternative Full coverage 
Modern presentation Attractive terms Full proven 
methods guarantee income im shortest possible time 
briefing, procedures, type ratings, re 
4 fresher and instrument fying 
3 OVINGTON SQUARE, Knightsbridge, 5 W 1 
"KEN. #221 {0277 
‘URREY Flying Club, Croydon Airport, 


7 approved for private pilots’ lLeences Open seven 


days a week (Croydon $152 {O293 
~REE Brochure giving details of courses in all 
branches aero eng covering APR. Ae MCA 
exams, et Also courses for all other branches of 
engineering Write Institutes, Dept 
London, W 4 Associated with H.M.V [0964 
Ae S., ARB Certs A.M.1 Mech I et on 
. no pass, no fee” terms, over 95 per cent sux 
cesses. Por details of exams and courses in all branches 
of aeronautical work, navigation, mechanical eng write 
for 144-page handbook free BIE T. (Dept 702), 29 
Wright's Lane, London, W 8 {0707 
JUTHEND-ON-SEA Municipal Air Centre and 
Fiying Schoo Comprehensive flying training for 
all pilots’ licences, ratings and endorsements Special 
facilities for instrument, night fying and “twin” con 
versior No entrance fee of subscription. M.T.C.A 
approved W-hour course 


M' NICIPAIL Airport Southend.on-Sea, Essex 
Rochford 56204 


2 Instructors’ licences and 
4 metrument flying for £1/* per hour Night fly 
img hour Residence weekly 
A private pilots licence 

Specialized course for junior commercial pilot's licence 
Wiltshire School of Flying, Thruston Aero 
drome, ar. Andover, Hants. Tel: Weyhill 352. [02453 
RITAIN’S AIR UNIVERSITY CAN TRAIN 
YOU for an airline career’ Hundreds of today's 
airline captains and key maintenance personne! are 


FARN to fly for £26 


| ataduates of this famous cotablishment. Courses are 


available for Commercial and Airline Transport Pilots 
Licences. Instrument Ratings and Maintenance Engi 
neers Licences 

2 YR details of these and other courses, apply to 
The Commandant, Air Service Training, Lid 
Hamble, Southampton {0970 
BRONAUTICAI Comprehentive full-time tech 
nical and practical training for carcers im all 
branches of aviation engineering Diploma course leads 
to interesting executive appointments in civil avietion 
design and development draughtemanship, mainten 
ance, etc. Extended courses to prepare for AP BR Ae S 
and AM IMechE examinations Write for pro 
spectus to Senior Master, College of Acronautical 
Engineering, Chelsea, London, § Plesman 0021 
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Aero & Jig & Tool 
Draughtsmen 
in Great Demand 


There or nsatviable 
demand tor Aero, ligand 
Tools, etc Draughts 
men and inspectors 

Se acute « the present 
shortage that employers 
are only too anmious to 
engage those with no 
previous practical en 
perience who are able 
to prepare neat and 
accurate drawings 


QUALIFY AT HOME—IN SPARE TIME 
brevet, meensely incerestir study under 
taken at home in your spare time YOU can 
secure oF attractive and 
Aero-Draughtemen. Num 
evateble m Electrical, Mechanical, 
Plastics, exc . branches of Draughtamanship 


‘PREE GUIDE 


The Free Guide contains 132 pages of 
wmtormeation of the greatest importance 
to those seeking such success compelling 
qualifications as 
APRASS., AMALM.T., 
Gen. Cert. of Educ., and H 
also R.A.F. Entry (Maths, ), together 
with particulars of our remarkable ; 
varantee of H 
SUCCESSOR NO FEE 

Write now for your copy of this remarkable 
pub tien it may well prove to be the i 
turning point in your career... ; 


mteresting post as 
rous vacancies are 


(Dept. 427), 146-150, HOLBORN, 
(Seuth Africae £.C 7.0. Bow 6447 
Johannesburg) 


DE HAVILLAND 
AIRCRAFT CO. LTD. 


AIRSPEED DIVISION 
CHRISTCHURCH 
Nr. Bournemouth, Hants 


SENIOR AND 
INTERMEDIATE 


STRESSMEN 


With adequate experience required 
for expanding office engaged in 
work on existing and new types of 
high-speed aircraft 


Minimum qualifications are 
Higher National Certificate or 
B.Sc. (Eng.) with appropriate 


subjects 


Attractive salaries will be paid 
to those applicants having suitable 
experience and training 


Excellent superannuation and 
pension schemes in operation 


Applications for interview 
should be made to the CHIEF 
STRESSMAN at above 


address 
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PACKING AND SHIPPING 


AND |. PARK, LTD., 143-9 Fenchurch St, 
Mansion House 3083. Official packers and 
[0012 


| pers to the aircraft industr 
oe PORT PACKING SERVICE, LTD., Imperial 

Buildings 6 Kingewa Tel.: Chancery 
5121-3. Scientific packers to the Services and industry 
Specialists in the pecking of aircraft and aircraft com 
wnents Approved packers for the Admiralty, A.1.D 
PY A. CIS. LEMS. MoS. and many 
foreign Government Departments {0920 


PATENTS 


TT proprictors of British Patent No. 660,825 for 
I 


mprovernents in or relating to aircraft control 
members lesire to enter imt gouations with firm 
= firms for the sale of the patent of for the grant of 
licences thereunder Further particulars may te 
obtained from Marks & Clerk, and Lincoln's 
Inn Fields, London, W.C.2 [3227 


PHOTOGRAPHY 
IRCRAFT cameras K20, K24, P24, FS2, etc. We 
have large stocks equipment, including controls 

mounts, lenses and processing tanks, film 

I ARRINGAY PHOTO SUPPLIES (PM 423 
Green Lanes, N4 MOT 2054 
MERICAN and British aircraft cameras, large 

tocks of latest models available, including P24 

PS2, K#a, K20, K24 and G45, etc. Also spare parts, 

lenses, films, equipment, etc Inquiries will receive 

ummediate attention 

PHOTOGRAPHIC SUPPLY 2 Har 
row Road (Car Edgware Road, London, W.2 

PADdington 75481 (0563 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


‘THE Air Transport Advisory Council give notice that 
wey have received the undermenuoned applica 
tions to operate scneduled air services 
PPLICALION No. 454. From Don Everall (Avia 
ueon) Led., of Kimdon Aiport, birmingham, tor a 
Seasonal Internal Service with aircraft 
for the Cartage Of passengers, supplementary freight 
and mail between Birmingaam (hundon) and Isle of 
Wight (Bembriige) with mtermedite wafhc stops at 
Coventry (Bagimwon) and Lemester (Bast) at a fre 
quency of from one to tee services daily during the 
season from April to Uctooer inclusive cach year, lor a 
period of seven years, commencng ist April, 1955 
PPLICATION No. 455. From Buropean 
Airways Corporation of Keyline house, Ruislip, 
Middlesex, for «a Normal Scheduied Service with Vis 
count aircralt for the carriage of passengers supple 
mentary (reight and mail betwen London Airport and 
Instanoul with intermediate traffic stops at Dusseldorti 
and/or Munich and/or Vienna, Belgrade and Athens 
at a frequency of from two to seven services weekly 
during the period from ist April, 1955 to Jist March, 


196 
Aft! ICATION No. 17/2. From Starweys, Ltd., of 
Speke Airport, Liverpool, 19, for permission to 
include « stop at Manchester (Ringway) on their 
Seasonal Inclusive lour Service undertaken m con 
junction with the Cathedral louring Agency, between 
Liverpool (Speke) and larbes (for Lourdes) by way 
of an optional traffic stop at Birmingham (Eimdon 
Applications Nos 17 and 17/1) approved by the 
Minister of Transport and Civil Aviation for operation 
during the season from May to October inclusive each 
year for the period up to Sist October, 1957 
"THESE applications will be considered by the Council 
under the lLerms of Reference issued to them 
by the Minister of Civil Aviation on Wth July, 1952 
Any representations of objections with regard to these 
applications must be made in writing tating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the Secre 
tary, Air Transport Advisory Council, 5, Dean's Yard, 
Londen, SW from whom further details of the 
applications may be obtained. When an objection is 
made to an application by another a transport com 
pany on the grounds that they are applying to operate 
the route of part of route in question, thew application, 
if not already submitted to the Council, should reach 
them within the period allowed for the making of 
representations of otbmections 
"SHE Ai Transport Advisory Council also give notice 
that the following applications have now been 
withdrawn 
PPLICATION No. 435. From Hunting-Clan Air 
Transport, Lid. of 5 Pitzhardinge Street, Lon 
don, W.1, for a Seasonal Inclusive Tour Service with 
Dakota and/or Viking aircraft between Manchester 
Ringway) and Tarbes (for Lourdes) in conjunction 
with G. M. Macdonald (Air Travel) Agency, Led 
which was advertised in The Times The Aero 
plane and “Plight” om 24th December, 1954 
PPLICATION No. 437. From British European 
Airways Corporation of Keyline House, Ruislip 
Middlesex, for a Normal Scheduled Service between 
Manchester (Ringway) and Barcelona and or Palma 
via London (optional), with Viscount and Elizabethan 
aircraft, which was advertised in ““The Times The 
Acroplane™ and “Plight om ‘ist December, 1954 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel: COMBE DOWN 2355/6 


A.G.S. AS. B.S.S. 
STANDARD AIRCRAFT PARTS 


ft 


CURD COMPONENTS LTD. 
41 LONSDALE ROAD, 
Bayswater 0319 


BRITISH INSTITUTE OF ENGINEERING TECHNO 


4 SINEERS 
PAGE | Tele 


Full details of the easiest and quickest 
way to prepare for ARB. 
Licences, B.Sc (Eng), A.M.1 Mech.E., City 
& Guilds, and hundreds of Home Stud 
Courses itn al) branches of Aeronautical, 
Mechanica) & Electrical Eng.. Draughts 

manship, R.A.F. Maths., etc., are given In 


this valuable book. Our Courses have been 
approved by Royal Aeronautical Soclety 
and many BLE T Students have obtained 
First Places in the A.F Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide t& 
well-paid poets will Be sent onr seat 
FREE! Write $060, COLLEGE HOUSE 
WRIGHT'S LANE. LOSDOS 


SERVICE ENGINEERS 
for TRANSPORT AIRCRAFT 


wanted by 

well-known Aircraft Company 
Experienced in maintenance repair 
and modification work, and also in 
the compiling of technical reports 
This is a Staff position with contribu 
tory pension scheme and life assur 
ance benefits Preference will be 
given to Ex-service Engineer Officers 
and Senior N.C.O.s. Write in con 
fidence, giving full details of age, 
experience, ctc., to Box F.746, c/o 
191 Gresham House, E.C.2. 

Please mark envelope “Service.” 


F 
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_—— __| 
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BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 


require 


AIRFRAME FITTERS 


RATEFIXER 


Preference given to Ex-R.A.F. and 
N.A.S. Technicians 


Regular work with bonus and Over- 
time 


Apply to 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 

Northampton 


DAN-AIR SERVICES LTD 


RE OUIRE 
CAPTAINS 
FIRST OFFICERS 
NAVIGATORS 
FLIGHT ENGINEERS 
With York and Dakota 
endorsements 


RADIO OPERATORS 
with current licences 


DAN-AIR SERVICES LTD 


BILBAO HOUSE 


36-38 NEW BROAD STREET, LONDON, E.C.2 


TWO TECHNICAL WRITERS 


required by large Coventry engineer 
ing company Ine post will require 
sound experience on compiling pub 
lications of technical data relating 
to oa; aft o P orve and the other 
requires a knowledge of advertising 
and pub! ty together with experi 
ence on organising mouse magazines 
Apply stating full details of experi- 
ence age et 


Box No. 1479 


CENTRIFUGAL CASTINGS 


In Aluminium Bronze, Manganese Bronze 
Phosphor Bronze, Gunmetal and Mone! Metal 
Proof Machined 
and ADMIRALTY Approved 
WHYTE & COLLINS LTO. 


Kelvin Works Fenton Stoke-on-Trent 
Telephone Stoke-on-Trent 48107 


FLIGHT 


SITUATIONS | VACANT 


The engagement of persons answering these advertise 
ments must be made through the local offiwe of the 
Mimstry of Labour and National Seroiwe, et if the 
applicant is a man aged 18-64 or a woman aged 18-59 
incluswwe, unless he or she or the employer u excepted 
from the prowinons of The Notification of Vacancies 

Order 1952 


SENIOR TECHNICAL ENGINEER 


THE Bristol Acroplane Company Limited are invit 
ing applications from suitably qualified and 
experienced technical engineers for a senior technical 
appointment in their London Design Offices at Hay 
market House 
“HE duties will include the control of a large design 
section responsible for the structural analysis of 
various aircraft. Experience of this type of work and 
some experience of staff supervision is essential 
A DEGREE in engineering, mathematics or science 
or an equivalent pro‘ess onal qualification such as 
A.P.R.AeS. of AMIMechE. is desirable 
PPLICATIONS, quoting L.D.O.2, giving details of 
age, experience, qualifications and salary required 
should be addressed to the Personne! Manager, Aircraft 
Division. The Bristol Acroplane Company, Limited 
Filton House, Filton, Bristol {3229 


SCHEDULE CLERKS 


required for the preparation and maintenance of spares 
schedules in connection with gas turbine and internal 
comustion aero engines Applicants must have had 


revious experience 
LEASE write, giving age and details of previous 


experience T 
The Personne! Officer 
THE DE HAVILLAND ENGINE CO., LTD 
Stag Lane, Edgware, Middlesex 
{3224 


SENTOR AIRCRAFT STRESSMEN 
and 
AIRCRAFT DESIGNERS 


required unmmediately for work on rocket-powered 


aircraft imetallations The appointments would be to 
senior staff, and permanent. Pive-day week, luncheon 
canteen. superannuation and social club facilities 


LEASE write in confklence, stating age and giving 
full details of previous experience in chronological 
order, to 
The Personne! Officer 
THE DE HAVILLAND ENGINE CO, LTD 
Stag Lane, Edgware, Middlesex 
{3223 


TECHNICAL ASSISTANTS FOR FLIGHT AND 
PERFORMANCE 


RMSTRONG SIDDELEY MOTORS require 

oung engineers interested im tests covering per 

forman © measurement, handling and mitrol he 

haviour, analysis of flight test data, prediction of engine 


performan and the functional side engine 
wour Applicants must possess a Degree or Higher 
National (Certificate in Mechanical Engineering Ay 
rlcations quoting reference (CG) FP4 to the Technical 
Personne! Manager Armstrong Siddeley Motors 
Coventry [3148 


GUIDED WEAPONS. TECHNICAL AUTHORS 


HE Guided Weapons Department of the Bristol 
Acroplane Company. Limited, at Filton requires 
to recruit assistant technical authors 
Do xP E Rut NCE of technical writing is desirable, es 
the mechanical field 
AT IONS quoting D 0.32, giving details of 
age, experience and salar required, should 
addressed to the Personnel Manager, Aircraft Divisipn 
The Bristol Aeroplane Company, Limited, Filton 
House, Bristol {3210 


he 


AIRCRAFT DRAUGHTSMEN AND STRESSMEN 


required 
Variety of interesting work 
hour week 
Apply stating age, experience and salary required to 


AVIATION AND ENGINEERING PROJECTS, 
LTD 
Alexandra Road, 


Hounslow 


Middx (3145 
RMSTRONG SIDDELEY MOTORS, Coventry 
have vacancies for 
Technical Writers 
Planning Engineers 


for work on gas turbine acro engines Apply to 
Reference DI Personnel Manager Armstrong 
Siddeley Motors, Coventry [3188 


IRFPRAME riggers and detail fitters. Good prospects 
for experienced men Apply to Rollasons, Crey 


DRAUGHTSMEN 
TECHNICIANS—LOFTSMEN 


The Bristol Aeroplane Company Limited 
is centralising its London Aircraft Design 
Offices in Haymarket House, Haymarket, 
London, $.W.1, and is expanding its 
design team 

A unique opportunity is offered to 
experienced draughtsmen, technicians 
and loftsmen to join design teams en- 
gaged upon Civil and Military Aircraft 
contracts, in both the fixed wing and 
rotating wing fields 

A progressive CAREER is offered, 
where ABILITY merits RAPID PROMO 
TION; where the FINEST WORKING 
CONDITIONS are being built up in the 
most CENTRAL POSITION IN LONDON, 
where SALARIES are appropriate to 
experience and qualifications, and where 
a contributory PENSION SCHEME en 
sures the FUTURE 

The following are required 
(o) Intermediate, Senior and Design 
Draughtsmen for the Structures, 
Systems, Electrics and Mechanical 
Sections. Some Juniors may be con 
sidered for training 
Intermediate and Senior Lofts- 
men for the aircraft Full Scale Layout 
Section 
(c) Intermediate and Senior Tech- 

nical Engineers for the Structures 

Analysis and Aeroelasticity Sections 

A degree or Higher National Certifi 

cate in Aeronautical, Mechanical or 

Structural Engineering is required 
(d) Weights Engineers for the Weight 

Estimating and Control Section 


(b 


Applications, giving details of experi- 
ence, qualifications, quoting L.D.O.1, 
should be addressed to the Design 
Administration Engineer, The Bristol 
Aeroplane Company Limited, Air- 
craft Division, Filton House, Filton, 
Bristol. Interviews can be arranged 
either in London or Filton 


don Airport, Surrey Tel.: CROydon ‘5151 (3226 


The Helicopter Division 
SAUNDERS-ROE LTD. 


at SOUTHAMPTON AIRPORT 


are enlarging their Design Team and 
invite applications for the following 
Vacancics 


|. Senior Technical Engineer 

This post carries considerable res 
ponsibility ind requires a know 
ledge of helicopter aerodynamics and 
vibration problems A Degree is 
essential, preferably with Honours 
2 Senior Stressman 
Preterably with a Degree and at 
least four years’ experience im air 
craft stressing. Helicopter experience 
would be an advantage 


Technical Engineer 

Technical engineers are required 
for work on helicopter aerodynamics 
performance and vibration analysis 
and for project investigations A 
Degree or H.N.C. is a requirement 


4. Intermediate Stressman 

With experience in aircraft stress 
ing. A University Degree or H.N 
is desirable 


Design Draughtsmen 

For design work on helicopter 
airframes, transmissions and test 
equipment 

Salaries will be commensurate with 
age and experience Please apply 
to: Personnel Officer, Saunders-Roe, 
Lid., East Cowes, Isle of Wight. 
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SITUATIONS VACANT SITUATIONS VACANT 


SITUATIONS VACANT 
= 
s TRESSMEN required “TARWAYS require captains with Dakota ex Ten AL illustrator required for the preparation 
. 7 perience. AL TP of Senior Commercial licence with of line work to the standard required for A.P.'s and 
[ACANCIES exist in the stress office of the Gloster | instrument rating Apply: Starways, Limited, Liver- | A.R.B. Manuals.—Write stating age, experience and 


Aircraft Co, and applications are invited {rom quali- | pool Airport, Liverpool, 19 [3146 | salary required, to The Personne! Officer, Sir George 
fed men, particularly those with a University degree | IRCRAPT electrical design draughtemen required. | Godfrey & Partners, Lid., Hampton Road West, Han 
and one of two years stressing experience Apply in Excellent opportunities for advancement Apply | worth, Middlesex {3213 
first instance giving full particulars of technical quali | Personnel Department, Vickers-Armstrongs, Ltd Te! engineers and technical assistants required 
fic at bon age, experience and salary to: The Chief | piursiey Park. or. Winchester (3218 for work on development of ground and flight 
Le sign Gioster Aircraft Co, Lad. Gloucester $152) “SKYWAYS require experienced radio officers im and installanons 
A’ RONAUTICAL, engineer required, age 25/5' mediately Reply giving full details of qualifications ould possess general experience of mechanical en- 

to Personnel Manager, Skyways, Lid Berkeley St gineering and preferably of fuel systems or servo 
Hi degree standard necemary. Good works | w 13219 BAECHAN ICAI if 

© experience preferable with apprenticeship on air- | proce! SSIVE aircraft company in Midlands re M werk 
cralt engine quires clerk / typist wishing to learn aviation pro 1 ~ 
WW LEDG! imepection and test procedures | cedure Interesting work for right type of person nd 

seenth V carn North Moidlan ca where | No 
pf- | Be (3237 | mouth ares Apply in writing to Personnel Manager, 

ELDER-FITTER wanted. Experienced in welded | Plight Refuelling Ltd., Tarrant Rushton Airfield, nr 
Sevelopment steel tube aircraft essential. Permanent job | Blandford 13214 
y ad ~ London area. approved or approvable Reply IRCRAFT inspectors required for details, major 
| details experience, salary required. Box 1577 3234 assernblies, final erection and flight shed work. Good 

ALARY « rding yualifications and experience | PRESSMAN, experienced m aircraft structures, | pey and prospects for suitable men Apply statuung 
s ae atias heme in force * required iwmmediat for work om rocket motor | 4g¢ and particulars of experience to: Personnel Officer, 

IR REGISTRATION BOARD, Brettenham House installavions Permanent position for selected appli. | Hawker Aijrcraft (Blackpool Lid., South Shore, 
A Sere Lendon. @ « ; | cant. Good staff conditions, 5-day week, canteen and | Blackpool {3220 

social club facilities I M. HOBSON, LTD., invite applications for posi 
© tions im the drawing office as follows: designers 


| ARGE engineering organization in Home Counties i EASE write in confidence stating age and pre 
re ' ve experience to The Personnel Officer, The de | detail and modification draughtsmen, checkers, stress 


Teo esearch engineers with B.S degrees Havilland Engine Co Led, Stage Lane Edgware men Ihe work is concerned with integesting projects 
Middlesex 1090 | connected with fuel metering equipment and hydraulic 

J WO design draughtemen with Higher National jc and wool draughtemen required by D Napter fiying controls for aircraft...Hobsen Works, Ford 
& Son. Led Luton Airport Previous experi houses, Wolverhampton [0420 


(_ertificate 
YYERITE giving full history and personal particulars | ence in this work desirable with at least O.N.< ARMSTRONG SIDDELEY MOTORS have 
ue with salary expected to Box 1449 5209 | standard Please send fullest particulars to Dept. |4™ vacancies for design draughtsmen and senior 
Strand, W quoting refi No. 145G draughtsmen for work on latest levelopments in gas 


4A ROP AND COMPANY, LIMITED, havwe the | 


wil vacancies in the Blectronis Laboratory [324 turbine acro engines and rocket motors Pension and 
et Oreengate THR DE HAVILLAND AIRCRAFT CO, LTD superannuation schemes. Good prospects and salaries 
a) Te " are required who possess a degree in Airspeed Division, Christchurch, Hants, require | Apply to Reference CG/DSD, Technical Personne! 

Manager, Armstrong Siddeley Motors, Coventry. [3181 


electrical enginecring for work on the additional desigt fraughtsemer eur tura mechanica 
{ elects puting equis nt for | and electrical) and lofteamen. See press reports of new I YDRAULIC design engineer. H.N( Must have 
e design office The clectronm lepartment lesign and development work Application t The good enginecring experience and some knowledge 
expanding and ikhely to tab ma liverse | Chief Draughtsman [31s a aircraft hydraulic systems, for development pro 
f { development Preference will be given | | KADING aircraft operators, Blackbushe Airport, | gramme on aircraft wheels and brakes. Pension scheme 
moplients who have had ome 4 now have limited number of vacancies for skilled | Excellent conditions and prospects. Written applica 
‘ erence | airfrarne fitters and riggers at their Blackbushe works tion to Personne! Manager, Aviation Division, Good 
le : at are also required who possess an| fates ts lid. to 4s. 3d. per hour according to quali year Tyre & Rubber Cx GB Lid., Wallasey. [3195 
sthermatics degree for work in connection | fications All applications treated in strict confidence I OUSING assistance will be offered w senior 
with programming digital computors which will in | {3189 fraughtsman — yo for work on small section 
breaking down of differential equations of | fh. mechanics wanted, preferably licensed | Experience of aircraft ancillary equipment design re 
the type met with in aircraft tural analysis ute , and Whitney R.1540/40 of Alvis Leonides | quired. Knowledge of small turbines and solid prope! 
for itable for arithmetical ana for well established helicopter perations§ abroad lants an advantage Company situated in pleasant 
Apt stions, stating { fetails of age alificatior Three-year contracts, highest salaries plus all expenses country surroundings, | hour west of London. Please 
end af ence " i be eddreseed to the Labour | house, home and local leaves. State f qualifications, | apply giving details of age, past experience, qualifica 
Manager, A. V. Roe and Company, Limited, Green experience and personal details in initial application } Yons married /single, present salary, salary required to 
gate, Middleton, Manchester [3180 | Interview London Pebruary. Box 1610 [3244 | Box No. 1611 (3243 


GLOSTER AIRCRAFT CO. LTD. 
GLOUCESTER 
HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 
FOR 
AIRCRAFT 
DESIGN DRAUGHTSMEN 
(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience 


Also 


STRESSMEN 


& HARLAND LID. 


CHIEF RATEFIXER 
Production Machine Shop 


SHORT BROTHERS 


Applications are invited for 
the above position which is an 
executive appointment covering 
general machine shop ratefixing 
Candidates must be thoroughly 
experienced in general machine 
shop practice and be fully con- 
versant with modern work study 


methods 


This is a position of responsi- (SENIOR & INTERMEDIATE) 
bility in a progressive company for both strength and flutter calculations 
| Pension scheme, assistance with 
The conditions of employment are good with pro- 
Apply in writing, giving full gressive salary, good sports and welfare facilities, 
details of previous experience, pension scheme, etc. 
technical qualifications, etc., and 
' quoting Reference P9 to APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
Personne! Manager, AND EMPLOYERS SHOULD BE ADDRESSED TO THE 
P.O. Box No. 241, Belfast. CHIEF DESIGNER 
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CAREERS in the AIRCRAFT INDUSTRY 


A large number of recruits to the Aircraft 
Industry is required immediately 

The Bristol Aeroplane Company Limited, at 
Filton, has an extensive design and construc- 
tion programme to implement in both the 
Military and Civil Aircraft fields. Large Civil 
Aircraft, Helicopters and Guided Missiles are 
included in this programme 

Draughtsmen and Technical Engineers with 
structural and mechanical experience are par- 
ticularly welcome to apply for employment 
The following are required :— 

(a) Intermediate, Senior and Design 
Draughtsmen in the various design drawing 
offices, including Scructures, Systems, Electrics, 
Electronics and Mechanical sections 

(b) Intermediate and Senior Technical 
Engineers in the Structures Analysis, the 
Aeroelasticity, the Power-control Sections, 
the Systems Group and the Engineering 
Development Laboratories where the facilities 
are modern and extensive 

A Degree or Higher National Certificate in 
Aeronautics, Mechanical or Structural Engin- 
eering is required 

(c) Intermediate and Senior Technicians 
in the Performance, Aerodynamics and the 
Wind Tunnel sections of the Aerodynamics 
Departments 

A Degree or Higher National Certificate in 
Aeronautics or Mechanical Engineering is 
required 

(¢d) Designers, Technical Engineers and 
Aerodynamicists in the Helicopter Design 
Offices 

Here, helicopter experience is desirable 

Good salaries, working conditions and pros- 
pects, together with the pension and welfare 
schemes, make employment with the company 
an attractive proposition, well worth con- 
sidering 

Applications, giving details of experience, 
qualifications and salary required, quoting 
D.0.25, should be addressed to the Personnel 
Manager, The Bristol Aeroplane Com- 
pany Limited, Aircraft Division, Filton 
House, Filton, Bristol. 


D. NAPIER & SON LTD. 
LUTON AIRPORT 


FLIGHT DEVELOPMENT 
ESTABLISHMENT 


have a number of vacancies on programmes 
covering a wide field, including helicopter 
and propeller turbine engine installations 
and flight testing, aircraft de-icing, and 
rocket motor development and testing. 
Requirements are 


SENIOR POSTS. Degree or Higher 
National Certificate standard in en- 
gineering or applied science together 
with some research or development 
experience (preferably aircraft). 


JUNIOR POSTS. Slightly lower aca- 
demic qualifications but with sound 
technical background 


An interest in aircraft and modern types 
of power unit is expected which coupled 
with suitable qualifications will ensure a 
progressive career. Service experience an 
advantage. 


Write, with full details of career and 
qualifications, to: — 


DEPT. C.P.S., 
STRAND, W.C.2, 
quoting ref. 1368E 


| experience will be set against acs 


FLIGHT 


SITUATIONS VACANT 


IG and tool draughtsmen urgently required Age 
23.30. O.N.C. essential, with experience on small 
aircraft assembly jigs, also small quantity sheet me al 
woling. S-day week Apply in writing giving full par 
ticulars of age experience and salary required to 
Personne! Manager, Flight Refuelling Lid. Tarrant 
Rushton Airfield, nr. Blandford, Dorset (3215 
NGINEERS required for technical liaison duties 
Capable of dealing with technical and maintenance 
problems relating to positive disp'acement pumps and 
wecision equipment as applicable to aircraft industry 
—_—— scheme Apply Personnel Officer, Sir George 
Godfrey & Partners, Lid., Hampton Road West, Han 
Middlesex [4216 
“ENIOR technical illustrator (male) required by 
7 Hunting Percival Aircraft, Limited, Luten Airport 
Beds., for work on A.M. publications Good welfare 
facilities, including staff pensior 
tions, stating full details of qualificat 
age and salary required, to be forwarded to Personne! 
Manager {3 
"ING AIRCRAFT CORPORATION, manufa 


turers of aircralt components irgentiy require 


experience 


senior and junior jig and tool draughtsmen. Applicants 
should have sound qualifications and, m particular 
experience in press tool design Application should 
be made in writing to the Works Manager at Cameron 
Street, Hillington, Glasgow, S.W [3242 
HNICAI author required Preferably x 


perienced in ul preparation of air publications 
and A.R.B. manua Applicants with suitable RAJ 
N experience « 1 be nsidered Write giving 
| full details of experience, age and salary required to 
| The Personnel Officer. Sir George Godfrey & Partner 
Lid., Hampton Road West, Hanworth, Middlesex 

4212 

I ELICOPTER ostre engineers required for work 
| on new types of Cival and Militar aircraft and 
helicopters. Previ ressing experience preferred 
but mot essentia Degree or fe sirable Good 
salaries and staff pension scheme Apply. giving full 


| 
| 
| 
| 
| 
part ar f training and experience, and stating age 
and salary required to Personne! Manager, Hunting 
Percival Aircraft Limited, Luton Airport, Beds. [3241 
PERMANENT and progressive posts are offered to 


and detail draughtsemen interested hydra 


equipment for aircraft and guided 
missiles, as we as fuel svsterns for rocket motors 


ramjets and gas turbine Expenses paid to applicants 
attends interview Apply giving age. full details of 
education and experience to H M. Hobson, Lid 
| Fordhouses, Wolverhampton, Staff 
P' ANNING engineers required by Hunting Percival 
Ai aft Limited Experience manufacture 
installation and production planning of metal afr 
ere ce tial facilitec ime 
ing ff pension scheme Application tating ae 
| salary required. and f fetail { experience to Per 
sonnel Manager, Hunting Percival Aircraft Limited 
Luton Airport, Bed Pa 
SSISTANT acrodynamist required. Good salar 
and prospects for a man wit acrodynamics and 
mathematics to derree standard. Industrial experience 
preferable but not essential Ay ants must he 
Brits barth and tree { Na al t 
| ments (Ref, 63).—Pease write i etail, quoting 
Reference N t The Pe mine Ma er Dect 
nical Employment) de Mavilland Propeller Limited 
Hatfield, Herts (3191 
D. Designer -draughtsmen for sales develoy 
ment wor lesienming structures in light metals 
ate I Attractive alae 
for men wit ior Prospects of 


eventual of umd. Pension plan 
in operator Send full particulars of previous experi 
ence to Northern Aluminium ¢ Lid., Bush House 
Aldwych, London, W.C.2 (3228 
[ENGINEERING assistant required with experience 

lealing with experimental mechanical ¢ ems 
oref eral Clated with gas turbines and auxiliaries 
| Training t a good degree standard with practical ex 
perience and apprectation of research and deve pment 
Vacan ff iderable scope for engineering initia 
tive Good salary and pension scheme Full particu 

| lar quotir ED 26, to be forwarded to the Personne! 
| Manager The Bristol Aeroplane Company Limited 
Engine Division, Filton House, Bristol 13208 
FY E-LANCE pilots required for crop-spraying ir 
Africa from aporoximatel, a) mid-March to 
mid-November and t mid-September t mid 
November, 1955 Applicants must possess valid Com 
mercial ““B” Licence (Auster endorsed) and have com 
pleted minimum of 1,000 flying hours Preference 
given to candidates with previous crop-spraying experi 
| ence Write giving age and full particulars, including 
details of aircraft flown and flying hours, to Box 1586 


(3248 
UNIOR of intermediate engineers for Vibration 
Section. Applicants should have had some ex 


perience with mechanical vibration problems, and the 
application of electronic and similar method mea 
surement generally Experience of oscillogranh record 
wnalysis would be an additional advantage Applicants 
should be at least up to degree lard, but direct 


Salary in accordance with experience and qualifications 


Staff pension scheme and excellent working conditions 
Aoplications giving details of experience, qualifica 
tions and salary required, quoting FE D.17, should be 


addressed to the Personne! Manager, The Bristol Aero 
plane Company, Limited, Engine Division, Filton 


House, Bristol (3211 
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CENTRAL AFRICAN 
AIRWAYS CORPORATION 


Vacancy— 


SENIOR INSPECTOR WORKSHOPS 


Applications are invited for the above post at 
Salisbury, Southern Rhodesia 


Duties will consist of Supervision of Workshops 


Inspection which covers the followin Engine over 
haul and repair (P| & W. &.985 1830-90D and 
Hercules 634), Propeller overhaul and repair (De 
Havilland and Hamincol types), Machine shop work 
Metal shop work, including various types of welding 
imstrument overhaul and repair Electrical cow 
ponent overhaul and repair, including ignition appera 


tus, Airframe component overhaul and repair 
Qualifications required are 

(a) High standard of general educatior 

b) Aircraft mamtenan © engineer to cover 
the class of work described Category DO for 
engines exceeding 1.000 brn p wit ating to 
cover construction of components and parts 
including materials used of equivalent metal 
lurgical experience is essential 

(c) Considerable experience of piston engine over 
haul, knowledge of gas and propeller turbine 


engine overhaul would be an advantage 
(4d) A capacity for mapection and administrative 
work 

The commencing salary will be determined accord 
1g to the qualifications of the successful applicant 
and will be the reg of £1,500 per annu luding 
cost -of-liv g allowance will be necessary to serve 
@ probationary period of three monrns, after which 
time the applicant, if satisfactory, will be confirmed 
iN appointment 

The Cor has a Medical Aid Scheme and 
Pension Fur nembership of these will be com 
pulsory 


Applications in writing, giving details of age 
qualifications, previous experience, marital status 
number of children, et accompanied by copies of 
testimonials, should be addressed to the 

Engineering Manager, 
Central African Airways Corporation, 
P Box 1979, Salisbury, 
Southern Rhodesia 
and should reach the above not later than 28th 
February, 1955 


THE DE HAVILLAND 
AERONAUTICAL TECHNICAL 
SCHOOL 


Applications for 
AERONAUTICAL 
SCHOLARSHIPS 


ywarded mnually for a tive-year 
ourse Aeronaut il Engineers 


| he »cholarshiy avaitable only 
to British subjects educated in Great 
Britain 

The jualif jtior the 


GCet it Ordinary Level with passe 


in oat teast ubject include 
Mathemat Englist inquage 
Phy or Physics with Chemistry, or 
seneral Science | and Ii wind three 
other subject which ore yn 
Languags de rable 


he age limit ve between |6 and 
years on August but 
applicant otter ng GCE ot A’ 
Level in Pure Mathematics, Applied 
Mathemat ind Physics or A’ 
Level in Mathemoati Physics, and 
Chemistry will be considered above 
years of age 
Apply giving full part stars 
before 3!st March, 1955, to 


The Principal, 
The de Havilland Aeronautical 
Technical School, 
Astwick Manor, Hatfield, Herts 


PLIGHT 4 Feprvuary 1955 


SITUATIONS VACANT SITUATIONS VACANT 


SITUATIONS WANTED 


"THE DE HAVILLAND AIRCRAFT CO. LTD OUNG engineer (50), national diplomas in mech- 
dier permanent and progressive posts to Airspeed Division, Christchurch, nr. Bournemouth anical and electrical engineering. Practical indus 
in development of power-operated | Hants, require technical assistant for Punctional Test-| trial experience. Ex-Pleet Air Arm pilot. Driving 

Experience of design and operation | licence. Secks responsible and interesting position with 


Me™ PACTURERS of precision aircraft compon 


engineers interested 


flying miro hydreulic eyeterme and fue metering | ing Laboratory 

systerr Lupenses paid to epplicants sttending inter. | of functional test rigs of aircraft systems essential aircraft or mechanical ecneinecring company where 

view Apply giving age, full details of education, ex I IGHER National Certificate an advantage, but not | initiative and above qualifications will be of value 

erie and salary required to: H. M. Hobson, Lid essential Write giving full details of past ex Technical representation, liaison, assistant, production 

Coeds o, W erhampton, Staff [3245 | perience, etc to above address {3202 | planning Box 1560 [3233 

1)" AUGHTSMEN urgently required by Rolls SLECTRO-HYDRAULICS, LTD., require tech 

a ©, Limited, Derby, for detail, jig and tool 4 nical assistant for research department for work | ~~ ™ 

plant and equipment work Where desirable a prelamin m aircraft undercarriages and industrial hydraulics Ist BOOKS ETC 

ary oe 1 of traming will be given to accustom men tO | end 2nd class hons. degree in mech eng. or physics . ; 

the eclalizved requirments of sero gas turbine work | fixcelient prospects. Staff pension scheme Remunera 

and fi im © practice. Good working conditions,| tion according to qualifications and experience ANTED Acronautical publications, vocabs, 

cameen facilities, welfare amenities and pension | Applications in the first instance to Personne! Manager technical orders, parts lists, ete., for British and 

schemes Excellent prospects for advancement. Advice | Biectro-Hydraulics, Lid., Liverpool Road, Warrington. | American equipment.—Box 1542 (3231 
ommeodation Apriy to {3239 


iven regarding housing 
Manager (RB), Rolle -Royee, Limited, PO. Box 


il, Derby — 
= —_ SITUATIONS WANTED AIRCRAFT SPRING WASHERS 
TO B.S. 


SPECIFICATION 


DILOT, ex-Pleet Air Arm (26), single, previous 


agricultural mechanical training, seeks responsible 
post abroad.Boa 1561 {1232 


IRLINE pilot, 6,000 hours endorsed DCA 49 


age 20.3 1049 and twins, arriving England end of April, S.P.47 
with schedule or charter company 
ngineering ee requirec eply (hegwidden, Central Road, Avalon, Sydney, 
(3217 CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
of 
Development work on servo mect 
wiser pumps and turbines used 


mnection rarmet de 
||| SALES AND PROJECT ENGINE 


a required for absorbing work in light mechanical engineering 


experience of similar work 
Work on analysis of flight results Qualifications: Young engineer, 24 to 27, with degree or H.N.C. and 
' nnection with ramjet de experience of design, installation or sales in aircraft industry. Active and 
velopment. Good Salary, Pension live personality—able to find new outlets for the company's pneumatic and 
and Life Assurance scheme similar products and to co-operate on their installation with customers. 
Full particul quoting 0.258, to 
woting Excellent non-contributory pension scheme. 


be forwarded to the 
Personne! Meneger, Write, giving training and experience, to:— 


The Bristol Aeroplane Company, ENGINEER SALES MANAGER, 
Limited, Engine Division, Filton HYMATIC ENGINEERING CO., LIMITED, 
House, Bristol REDDITCH, WORCESTERSHIRE 


- 
1887 


EBONITE Vulcanite) RESILON Synthetic resin bonded paper 
RESILON (synthetic resin bonded fabri« 

COROSITE Acid resisting material 

GLASS-FIBRE LAMINATES 

VULCANISED FIBRE Fed. Black or Grey 

PEROBESTOS, ETC 


EST 
Suppliers of machined and fabricated compon- 
ents jn all Plastic and Allied materials to individual 


requirements Precision puarant 


Telephone: CLE 0145/9 
Telegrams UNLHORN, AVE, LONDON 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON E.C.1 
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THE TORCH OF INDUSTRY 


NOW 40 % FASTER 
WELDING OF 
MILD STEEL WITH 
ARGONAUT 


Mild steel can now be welded far more 

speedily than ever before. The B.O.C, Argonaut 
process—already established as the 

speediest and most successful method of 
welding aluminium and stainless steel—has 
been developed to give the same proportionate 
increases in speed and efficiency in the 

welding of mild steel. Argonaut welds 

40 per cent. faster, and, because there are no 
delays for electrode changing, this increased 
speed can be maintained throughout 

the whole welding operation. 


The process will have many applications 


in airfield equipment. Butt welds on 


semi-killed boiler quality steel and fully- 


killed pressure vessel steel have been found 


to have a greater strength than the parent 


metal. The illustration shows a run 


on \” M.S. plate (Thames Steam Tug 


& Lighterage Co., Ltd.) For further 


details and full technical information 


write to your nearest B.O.C. Branch. 


OXYGEN 


LONDON & BRANCHES 
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“Head of Macaw” 
Ancient Mexican sculpture 
Toltec culture 


Mexico City is a good example of the high and hot airfield; it is 
7,472 ft above sea level and summer temperatures average 23 deg 


C for the hotter hours of the day. Altitude and temperature 


combine to reduce power for take-off, but the Britannia can meet 
all ICAO and BCAR requirements in taking off from Mexico 
City, at any time of the day, with its full load of 104 passengers, 


and can thence fly them 2,200 miles non-stop to New York with 


normal airline reserves and allowances. 


THE COMPANY LIMITED + ENGLAND 
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